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THE OUTPUT OF POLYPHASED MACHINERY. 

In another column we print a letter from Mr. R. D. Mershon, 
correcting a wrong impression conveyed in an editorial comment 
on the article from his pen, contained in our last issue. As will be 
seen, the deductions made in the article referred to were based upon 
a constant copper and iron loss, and therefote the increased output 
in polyphased machinery, under the conditions named, is an abso- 
lute instead of relative one, as suggested by us. The article in 
question is an important contribution to the subject of polyphased 
machinery, not only from the practical weight of its conclusions, 
but also from the value of the analytical method employed in 
demonstrating them. 


TESTING OF ALTERNATORS. 

Dr. Behn-Eschenberg, of the Oerlikon Works, describes in 
another column a method of testing altemnating-current dynamos, 
which is claimed to give direct values suitable for an exact compari- 
son of the various factors entering into the efficiency of alternators, 
The method appears to be simple, and as to its theoretical exacti- 
tudes, the assurance of Dr. Eschenberg is, of course, sufficient. 
The principles of the method are in line with those involved in Mr. 
Kapp’s tests for transformers, described in the Digest of several 
weeks ago, and these two contributions to the practical side of 
alternating work go far toward putting this branch on a plane with 
direct current practice with respect to ease of determining the 
necessary efficiency data. 





THE THEORY OF UNITS. 

Prof. Fessenden in this issue answers the objections raised in 
our columns by Mr. Townsend Wolcott, apropos of two previous 
articles from the pen of the former, and we gladly offer the use of 
our columns to others for the discussion of the issue which is now 
so clearly establisbed. Fortunately, the proposed change in the 
value of our present units does not affect the main points of the 
theory offered, as otherwise we fear that it would meet with little 
favor. One notable advantage which this theory does offer isa 
rational basis for the dimensional expression of the ohm and henry, 
which thereby is freed from the reproach of posing in the false char- 
acter of a velocity and a length, respectively. As tending to remove 
the difficulty which has existed in the minds of students and others 
as to these and other points, it promises to perform a good service, 


and, therefore, deserves careful attention. 


AMERICAN BELL AND WESTERN UNION, 

Some comment was caused during the past week by the retire- 
ment from the directorate of the Philadelphia Bell Telephone Com- 
pany of all but one of several representatives of the Western Union 
Telegraph Company. As the contract will soon expire between the 
American Bell and the latter company which confines each toa definite 
sphete of activity, much interest as to their prospective policy natur- 
ally exists, and it was thought by some that the action referred to 
presaged an invasion of each into the present field of the other. 
As far as we can ascertain, however, there is no ground for such a 
construction upon the result of the election, it appearing to be sim- 
ply the case of a minority dispossessed in the usual wey from purely 
business considerations. It is, of course, quite possible that in due 
time these two giant corporations may lock horns, in which case it 
would seem that the general public has nothing to lose and much 
to gain. On the face it would seem that the American Bell has 
the stronger position, as it would merely have to open offices in 
its exchanges to enter the telegraph business, while the Western 
Union would be handicapped in the long-distance telephone field 
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by the lack of loca. connections. As both of the corporations are 
aggressive and tenacious of their purpose, should the struggle come 
it will be a battle royal, and one from which the public is likely to 
obtain a goodly share of the spoils. 


RESUSCITATION FROM ELECTRIC SHOCK. 

As our readers are aware, we have earnestly advocated the neces- 
sity of electricians acquainting themselves with the methods to be 
pursued in case of suspended animation from electric shock, and in 
our columns this week we print a striking confirmation of the 
wisdom of this advice, The case of Mr. Grover, at Rochester, is 
a parallel to the one mentioned by D’Arsonval which led our atten- 
tion to the subject, and the evidence is now overwhelming that one 
apparently dead from electric shock may be resuscitated. In the 
present instance the men who applied the instructions of Dr. 
Goelet, as contained in the poster distributed to central stations by 
THE ELECTRICAL WORLD, deserve particular credit for not ceasing 
their labors with the patient, notwithstanding that no signs of life 
became apparent for over half an hour. They doubtless ‘eel that 
they have an infinite reward in having saved a useful life, and the 
electricians of the world are indebted to their faith for what ought 
to be considered the final test of a method which should be men- 
tioned among the boons to humanity. In sad contrast to the 
Rochester case are those reported elsewhere from Harrisburg, Pa. 
We feel thoroughly convinced that had the proper means of resusci- 
tation been here applied, at least one of the lives, and very proba- 
bly both, would have been saved. In conclusion we think we may 
say that after the demonstration at Rochester, the managers of 
electric plants should feel that a responsibility rests with them in 
the matter of providing for the necessary aid in case of electric 
shock, for further deaths from this cause through the absence of 
that aid can reasonably be considered inthe light of a_ sacrifice of 
human life. 

POLYPHASED CURRE NTS. 

For the benefit of those of our readers who wish to read a simple, 
non-mathematical explanation of the principles of polyphased cur- 
reuts, we print in another column an article giving the main out- 
lines of the subject in terms that require no previous knowledge ou 
their part. We would here emphasize the fact that polyphased cur- 
rents in themselves possess no peculiarity, but are simply two or 
more ordinary alternating currents differing in phase—that is, 
while having the same mean value, yet not reaching a given 
identical value at the same instant of time. In fact, polyphased 
currents may be considered as simple alternating currents developed 
in two or three distinct machines according as they are two-phased 
or three-phased; the only thing to be borne in mind is that the 
several currents must be considered to bear a definite phase relation 
to each other, which idea may be fixed by considering the separate 
alternators to have their armatures rigidly fixed on the same shaft, 
and that when the winding of the one is in one part of its field the 
winding of the other will be in a relatively different position with 
the first field. 


instead of four exterior conductors in a two-phased system or three 


respect to The fact that there may be only three 
instead of six in a three-phased system does not alter the condi- 
tions named, for the currents in the connections made with these 
conductors are precisely the same in character as if the even num- 
The 
distinctive properties of polyphased systems are developed in the 


bers of wires leading from separate alternators were used. 


external receptive devices; in a four-pole, two-phased motor, for 
exathple, when one pair of poles has a maximum strength the other 
pair has a minimum strength; on the other hand, the first pair has 
then a minimum inductive effect on the closed-circuit armature, 
while the second set has a maximum current-producing effect on 
the coils of the armature. The result of this is that the strong cur- 
rent produced by the second set flows in the armature under the 


poles of the first set, thus producing a torque exactly as in a contin- 
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uous-current motor. Weshould add that the application here made 


of the word armature is arbitrary; a more rational nomenclature 
would designate it the revolving secondary, the other element of 
the motor in this case being called the stationary primary. 


EI ELES MEE TLL LI ES 
Death of Henry W. Frye. 


Mr. Henry W. Frye, until recently an associate editor of THE 
ELECTRICAL WoRLD, died near Folsom, N. M., on June 20, of 
consumption. Last fall Mr. Frye contracted a severe cold, which 
developed into pneumonia, and upon his recovery from the latter 
disease it became sadly apparent that his lungs were affected. At 
the beginning of the year, upon the advice of his physician he 
reluctantly gave up the editorial work to which he was so attached, 
and went to New Mexico, and it was fondly hoped by his friends 
that the dry climate of that region would rapidly recuperate his 
health. Unfortunately the weather there during the past season 
has been extremely unfavorable for an invalid and this, coupled 
with over-exertion in riding while residing on a ranch, led to the 
sad end. 

Henry Wakefield Frye was born at Belfast, Me., April 21, 1868, 
and was, therefore, but a little over 26 at the time of his death. 
Part of his early life was passed at Halifax, N. S., where, for many 
years, his father was United States Consul. After graduating from 
Colby University, of Maine, he followed the electrical course of Dr. 
Duncan at Johns Hopkins University until his acceptance in April, 
1892, of a position on the editorial staff of Taz ELECTRICAL WoRLD, 

The death of Mr. Frye is a regretable loss to electrical journal- 
ism, for aside from his technical qualifications and the possession of 
a graceful literary style, he had in a high degree that sense of edi- 
torial truth and honor which Dana has pronounced so essential to 
the usefulness of the newspaper press, and which qualities are even 
more desirable in technical journalism. Ever conscious of the duty 
imposed by this responsibility, no labor was too arduous in the ver- 
ification of facts, and no care too great in the preparation of edi- 
torial matter, that it might give rise to no wrongful interpretations 
on the part of readers oftentimes too busy to more than cursorily 
examine it. With him carelessness in these respects involved a 
breach of faith toward the reader, and even a slight error took on 
the aspect of an inexcusable offense. 

In his personal relations Mr. Frye was warmly sympathetic, 
while a geniality of manner and frank sincerity of expression 
added to the appreciation in which he was held by those who 
had the pleasure of his acquaintance. Though somewhat retiring 
in disposition, this, as is often the case, was rather to be ascribed to 
the presence of the qualities already mentioned than denoting any 
lack of sociability. Possessed of an elevated character and with a 
keen sense of moral duty in all of his actions and thoughts, his loss 
is to be deplored outside of the circle of his friends, for in bim the 
world lost a real force on the side of its nobler aspirations. 


lie Melrce SINS 5 sa iii Sea ORNS oes os 
A New Use for Accumulator Grids. 


The return of the hot weather reminds us, says the London 
Electrician, of an instance of the novel use to which an ingenious 
mind can put a secondary battery plate. Not a hundred miles from 
Farringdon Street there was to be seen last summer the grid of a 
secondary-battery plate of well-known type. Asin ordinary prac- 
tice, it lay in a glass cell; it also had an acid electrolyte, but the 
vessel was a cylindrical bow! and the electrolyte dilute ‘‘lemon 
squash. The use to which the grid was put was to keep in posi, 
tion the metal syphons used, a few of the meshes of the grid being 
cut away to admit the end of the syphon, and the corners of the 
grid were turned down, to keep it well clear of the bottom. It 
would be interesting to know how the owner of the business came 
into possession of the plate; also the effect of the liquid (which had 
to pass through the meshes of the grid) upon the internal econo- 
wnies of its consumers. 


” 


American vs. English Electro-Therapeutics. 


Referring to two recent pamphlets on electro therapeutics, one 
by an English and the other by an American author, the London 
Electrical Review characterizes the former as an apology for the 
existence of scientific truths, professionally slighted and neglected, 
and the other as a bald statement of work done and advance made 
in the practical working of these same truths, professionally 
accepted. What a comment, it adds, on the conservatism of the 
medical profession in England! 











JUNE 29, 18'S. 
The National Independent Telephone Association of the 
United States. 


A meeting of the recently formed Association of Telephone Manu- 
facturers was held at Pittsburg on Monday, June 24, for the 
purpose of forming a permanent organization for the protection of 
the interests of the independent telephone matufacturing com- 
panies of the country. 

J. E. Keelyn, president of the Western Telephone Construction 
Company, of Chicago, the prime mover in the organization idea, 
presided. After several addresses, committees were appointed 
to look over the various plans presented by the delegates. The 
committees reported at the afternoon’s session, at which the per- 
manent organization, under the name National Independent Tele- 
phone Company of the United States, was effected. 

On Tuesday the following directors were chosen: J. E. Keelyn, 
Chicago; J. R. Johnson, Baltimore; S. J. Tunbridge, Utica; Paul 
W. Bossart, Minneapolis; E. S. Wallace, New York; P. C. Burns, 
Kokomo; J. G. Imsen, Pittsburg; A. F. Boardman, Boston; E. A. 
Katlin, Richmond; P. L. Spooner, Madison; E. B. Seeley, Phila- 
delphia; Thos. McCoubray, New York; M. Kuhn, Philadelphia; 
J. D. Randall, Memphis; Frederick Harrington, Cleveland. The 
execulive committee consists of -J. E. Keelyn, J. R. Johnson and 
S. J] Tunbridge. A constitution aud by-laws were adopted and a 
plan of campaign determined upon. The meeting closed with 
enthusiasm in the prospects of success. About forty notices of 
membership were received. The next meeting will be at Niagara 
Valls, on Sept. 1. 





Resuscitation from Electric Shock. 


Ou Thursday evening of last week Mr. Frank Grover, foreman 
of the. Rochester, N. Y., Gas & Electric Company, while stand- 
ing near a 3,000-volt alternator, suddenly gave a loud cry and fell 
to the ground. Several of the men in the power house immediately 
ran to his assistance, and when they arrived on the spot he was un- 
conscious and apparently dead. Very fortunately, Mr. Geo. A. Red- 
man, manager of the company, had posted in the station copies of the 
instructions for resuscitation from electric shock, written by Dr. A. 
H. Goelet, and distributed to electric stations in poster form by 
THE ELECTRICAL WORLD, and several of the employees who had 
familiarized themselves with the details, immediately proceeded to 
apply the method, a doctor not arriving until a half-hour later. 
After laboring for three quarters of an hour signs of returning life 
were noticed, after which respiration returned slowly; the manipu- 
lations were kept up an hour, at the end of which time the patient 
was sufficiently recovered to be removed to his home. 

The next day Mr. Grover was very weak from his terrible experi- 
ence, his body was sore and his heart weak, but on the succeeding 
day he was able to move about out-doors. In relating his expe- 
rience he said that he could not tell how the accident happened. All 
he remembers is that he was standing near one of the dynamos, and 
the next moment he lost consciousness; then he knew nothing 
until he awoke and found the doctor and the men working over 
him. When he returned to consciousness he did not have the slight- 
est idea what had happened, and was intensely surprised when they 
told him that he had been subjected to a shock from 2,899 volts. 
He did not think that he leaned against the dynamo, as he had been 
an electrician too many years to do so foolhardy a thing, and con- 
cludes that he must have moved his arm in such a manner that it 
swept the brushes, thus coming in direct contact with the circuit. 


Fatalities that Might Have Been Averted. 


A correspondent in Harrisburg, Pa., sends us an account of two 
fatalities from electric shock which recently occurred there. An 
employee of a street railway while making some repairs, took hold 
of the trolley wire with one hand and grasped a span wire with 
the other, whereupon he received a violent shock and expired in a 
few minutes. It appears that the span wire was insulated only 
about three feet, the remainder being bare iron wire with the 
terminal wound around an iron pole 

The second accident occurred to a man who attempted to adjust 
an arc light. He had been warned not to touch the lamp, but as 
he had been successful once before in making it burn under similar 
circumstances, he attempted it again and received a shock which 
resulted in instant death. Our correspondent expresses the opinion 
that the life of the former, and, perhaps, of the latter, might have 
been saved had an attempt at resuscitation been made according to 
the directions given by Dr. Goelet in THE ELEcTRICAL WoRLD of 
Sept. 8, 1894. 
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Dimensional Formule and the Theory of Units. 


BY R. A FESSENDEN. 


From Mr. Wolcott’s article criticising my notes of May 4 and 
18, on ‘*Dimensional Formula,” it would appear that we are at 
difference in very fundamental points. Mr. Wolcott holds: 

1, That ‘‘the dimensions of the unit of any quantity have noth- 
ing to do with its physical nature, or even with its physical proper- 
ties, if such it has, which are independent of those by which the 
unit is defined in the particular svstem.’’ ‘‘Dimensional formule 
are largely optional.’’ 

2. That ‘‘the determination of the change of the magnitude of 
a derived unit, which results from changing the magnitude of one 
or more of the fundamentel units, and allied uses, are the only 
legitimate uses to.which dimensional formule can be put.’’ 

3. That the use of dimensional formule to ‘‘discover the ulti- 
mate constitution of matter and to solve other like questions regard- 
ing the fundamental physical properties of things,’’ is not a correct 
one. 

4. That we can have two different expressions for the dimen- 
sions of unit energy, each of which is correct. 

My views on the subject, however, are: 

That the dimensional formula of a quantity is a full and sufficient 
definition of the nature of that quantity, so far as it is possible for 
human knowledge to go, and that, consequently, ‘here is one and 
only one correct dimensional formula for any given quantity, and 
that tf by any method we arrive at two different formule, one of 
them 1s incorrect. 

Consequently, I regard dimensional formule gs a legitimate form 
of mathematical analysis. 

I believe that the difference of opinion between Mr. Wolcott and 
myself is due to the fact that he has not perceived that I have, in 
my article, developed a new system of dimensions. On my part, I 
confess that I should have explained this more fully, but 1 was 
dealing with results rather than methods. The present system, in 
which we use only three fundamental units, 7. ¢., those of length, 
mass and time, is only capable of being correctly applied to gravita- 
tional phenomena. When it steps outside this it goes wrong, and 
is entirely incompetent to explain phenomena, or to be used correctly. 
Seo far I agree entirely with Mr. Wolcott, and the statements quoted 
above as embodying his views, are shared completely by the writer, 
so far as the C. G. S. system is concerned. 

The C. G. S. system is based upon the entirely erroneous idea 
that (to quote from Clerk Maxwell’s “Electricity and Magnetism, ’’ 
vol. 2, page 263) ‘‘every electromagnetic quantity may be defined 
with reference to the fundamental units of length, mass and time. ’’ 
That this idea was erroneous has been perceived, thanks, I believe, 
to the work of Prof. Riicker, andin the last edition of Everett’s 
C. G. S. units, we find the modified statement, ‘‘ Vearly all. the 
quantities with which physical science deals can be expressed in 
terms of three fundamental units. ”’ 

From Professor Riicker’s work, we see that the number of funda- 
mental units must be increased to five, 7. e., L., W4., 7., wand &. 

I have, however, shown in my article of May 18, that the number 
of fundamental units must be still further increased to ten, when 
we come to treat of gravitated attraction and inertia separately. 

These are: 

1. ZL = dimensions of length. 

7’ = dimensions of time. 

g = dimensions of quantity of electricity. 

= dimensions of quantity of magnetism. 

& = dimensions of specific inductive capacity. 

6. = dimensions of permeability. 

7. g = dimensions of quantity of gravity. 

8. «= dimensions of quantity of inertia. \ 


9. jf = dimensions of property of medium, determining gravita- 
tion. 
10. A = dimensions of property of medium, determining inertia. 


This system gives us a means of expressing completely all the 
phenomena of nature fully, and in such a manner that we can use 
it as a means of investigation. When we know how electricity and 
gravity are related, then we can reduce these fundamental units 
from ten to three. These remaining three will be length, time and 
force. By force Ido not mean electric force, or any particular 
force, such as gravitational force, but some function of the ether, 
by virtue of which one portion of the ether tends to move another. 
What its ultimate nature may be does not at present concery us, 
and it is possible that it never will. 
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It will be noticed that the quantities here symbolized by g, / 
and /, were given asa, / and m in my note of May 18. I have 
made the change in order to avoid conflict with the symbols recom- 
mended by the committee on notation of the. last Congress. 

It will be noted that the ‘‘fundamental’’ unit J/ has disappeared. 
The relations between electricity, magnetism, gravitation and inertia 
may be derived from the equations, 


1.2.3. —gg/L*? k= — 66/L? w= gg/L* f= ii/L?h (= F.) 
4. g/b = b k2/ph 
5. kt = T/L 
6. gb = FLT 
7. ftht = 7/L 
8. k/ut = Z. 


Only one dimensional formula is possible for any one quantity. 

Since by merely changing the dimensions of our units of length, 
time and force, we can make the numerical value of any quantity 
anything we please, except zero, it is evident that the numerical 
values are not of any importance in qualitative work, and that, so 
far as the nature of a phenomenon is concerned, the dimensional 
formule give us a sufficient means of investigation. 

This method is a powerful one, in spite of its great simplicity. 
Take, for instance, equations 4, A and C, of my article of May 18. 
Suppose one knowing nothing of electricity were asked what was the 
effect of a quantity of electricity on a quantity of magnetism. The 
symbols g and 6 appear together in equation C, and in equation 6 
above, their product being equal to force multiplied by length 
divided bytime. The right-hand side of the equation does not rep- 

esent any one things hut if we bring the 7 over to the left we have 
the right-hand side equal to work. Therefore, he would deduce the 
facts that if we have a quantity of magnetism, and a varying 
quantity of electricity, we have work, and that if we have a varying 
quantity of magnetism and a quantity of electricity, we again have 
work. The permeability or specific inductive capacity of the 
medium has no effect in either case. These results are Faraday’s 
and Weber’s laws. 

« Again, suppose that we wish to know if a moving quantity of 
matter exercises any uther force on another moving quantity of 
matter, except that of gravitation. Multiplying the right-hand 
member of 6 by the right-hand member of 5, and similarly the left- 
hand members, we find that when we introduce the coefficients, & 
and “, we have work and velocity, and since there 1s notbing else 
on that side of the equation, it must be the work which is propa- 
gated with the velocity. Taking the analogous equations concern- 
ing gravitation and inertia, we see that if gravitation is propagated 
with a finite velocity, then there will be an additional force. 

One important fact is seen from the equations for g and 6; that 
is, that though from the fact that the velocity of an electromag- 
netic disturbance is the same as that of light, it- is almost certain 
that light is such a disturbance, it by no means follows that light 
is a wave motion. The supposition that this electromagnetic dis- 
turbance is a wave motion is based upon a similarity of form in 
certain sets of eyuations, but it is quite possible, though not 
probable, that other kinds of disturbance may give similar 
equations. 

Having thus explained the method I have used, I would show 
how it answers Mr. Wolcott's objections. The latter asks, ‘‘ Does 
Professor Fessenden seriously maintain that there are, or even that 
there ought to be, only 10’ C. G. S. units in the ohm?’’ 

To this I would reply, that that is my position. The equations 
which I have given in my article of May 18 show us, beyond any 
possibility of contradiction, that no matter what the true nature of 
electricity and magnetism may turn out to be, that the ohm has 
nothing to do with a velocity, and that it is really equal to work 
x time. In absolute units, therefore, it must be measured in erg- 
seconds, and as the second is also the practical unit of time, and 
there are 10’ ergs in a joule, there are 10'’= C. G. S. units in the 
ohm. No future discoveries as to the real nature of electricity can 
vitiate this conclusion. 

In regard to Mr. Wolcott’s difficulty concerning the two incon- 
sistent expressions for work, I would say that the left-hand member 
of the equation, given by him, is not complete. The dimensions 
for gravitational attraction are not 17 M/Z’, but should be written 
M M/L* c, where c is a constant depending on the medium. There 
is thus no inconsistency. 

Mr. Wolcott’s remarks upon my equations 4 and B (article of 
May 4) are based upon a misprint. Through an accident for 
which the writer is responsible, this article did not receive final 
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revision before going to press, and the letter 5 was omitted from 
the right-hand member of the equation. If this be supplied, the 
method of obtaining the results will be seen. 

The inconsistencies shown in the astronomical system given in 
Everett, and referred to by Mr. Wolcott, are due to the fact that 
the dimensions of one quantity have been omitted. Mass does not 
equal acceleration X distance; the right-hand term must also con- 
tain c. If this be supplied, the system, and with it its inconsisten- 
cies, disappear. In every case where inconsistencies appear, they 
will be found to arise from the fact that the equations have not 
been written out fully. 

The system in which electrical and magnetic force have the same 
dimensions as other forces, given in my note of May 18, leads to 
the following definitions: 

The resistance of a wire is the work done in forcing unit quantity 
of electricity through the wire, multiplied by the time taken in 
doing it. The unit of resistance is the erg-second, and the ohm = 1 
joule-second. 

The potential across the ends of a wire is the work done in carry- 
ing unit quantity of electricity from one end to the other. The 
absolute unit is the erg. The volt = 1 joule. 

The current in a wire is the rate of flow of electricity in the wire. 
The absolute unit is the reciprocal of one second. The ampere = 
the absolute unit. 

The capacity of a condenser is the reciprocal of the work neces- 
sary to charge it with two units of quantity. The absolute unit is 


the erg. The Farad = joule’. 

The inductance of a circuit is the energy stored up in the circuit 
magnetically, by the passage of a current; multiplied by the square 
of the rate of flow. The absolute unit is the erg-(second)*, and 
the Ilenry is 1 joule-(second)’. 

It will be noticed that, while the practical units all remain the 
same as at present, the absolute units are changed. Instead of 
using 10°, 10°, and 10’ as multiplying factors, we have now only 
one factor, 7. ¢., 10°. This is a great gain in simplicity. 

Mr. Heaviside has proposed to eliminate 47 from the circuital 
equations. . It has been objected that it will reappear elsewhere. 
This is true, but it reappears in a place where it will not cause 
much trouble. So long as we have to use such things as Schwartzians 
to calculate the capacity of two parallel plates, the average electri- 
cian will be apt to let that branch of the science alone, in spite of 
the ample fulfillment of Lord Rayleigh’s prediction that alternating 
currents would educate electricians to become mathematicians. If 
we must have a skeleton, it is better to keep it in the closet, among 
the electrostatic units, 

If we follow Mr. Heaviside we get a new ampere and henry, 
each approximately 12 times the old ; a new farad, 1-i2 the old; a 
new volt three times as great, and a new ampere one third as great. 
Now, I believe nearly all these are in the right direction. The ohm 
is too small, our henry about right, our farad too large, our volt 
too small, while the new ampere would be just about the current 
taken by asingle incandescent lamp. Taking this, therefore, in 
conjun tion with the elimination of 47, and the use of one multi- 
plying factor, it would appear as if it would be a good thing if we 
could commence the twenticth century with these changes. 


Curious English Laws. 


Among the new proposed regulations in England there isa clause 
that no are lamp shall be used in places where there is any dan- 
ger of the presence of explosive dust or gas; according to this an 
arc light would not be allowed in any building where gas is used 
because wherever there is gas there is always a danger of the pres- 
ence of an explosive gas. Our English contemporary, the F/ec- 
trician stated that to be consistent there ought also to be a law 
that no building should have more than one gas jet, on the ground 
that the gas from one might be escaping and producing an explosive 
mixture which would be ignited by the other light. The parental 
English Board of Trade might do well to engage some assistance in 
framing their laws. 





Carbide and Acetylene. 


Our London contemporary, the L/ectrician, states that Mr. 
Wedding has found great differences. between the acetylene yield of 
various samples of calcium carbide. One sample, from Pintsch’s, 
gave 64.5 litres per kilogram; another gave 115.7; one from the 
Nenhausen works gave 96.8; one made by himself gave 254. 3; 
while the theoretical is 348, 
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Lord Kelvin. 


The July number of the Pall Mall Gazetle contains an apprecia- 
tive article on Lord Kelvin by Mr. Arthur Warren, from which we 
reproduce the accompanying portraits and the following paragraphs, 
relating more particularly to the personal history and traits of the 
great scientist. 

After referring to the fact that Lord Kelvin has been for more 
than a half century the Professor of Natural History at the Univer- 
sity of Glasgow, it is added that the University of Glasgow is 
assuredly Lord Kelvin’s home; for he was but eight years old when 
he went to live there with his father, Dr. James Thomson, who had 
been appointed Professor of Mathematics. The elder Thomson was 
also a remarkable man. He was born on a little farm near Bally- 





LORD KELVIN. 


nahinch, in County Down, Ireland, where his family had dwelt for 
several generations, although their line was Scotch. James Thom- 
son had, even as a lad, a huge hunger for knowledge. When he 
was between eleven and twelve years of age he learned, without the 
aid of a teacher and with the assistance of a few books, the princi- 
ples of the sun-dial, and he taught himself to make dials for any 
latitude. Also, from old volumes which he somehow happened to 
unearth in his native village, he taught himself the elements of 
mathematics. His passion for this study seemed to be of such an 
extraordinary nature that his father permitted him to attend a small 
classical and mathematical school, in which, while s'ill quite a 
youth, he became an assistant teacher. Teaching in this little 
school iu the summers, he studied during the winters at the Univer- 
sity of Glasgow, and at the end of his fifth year as a student there 
he received an appointment at Belfast, being afterward promoted to 
the position above mentioned. 

We learn from this article that Lord Kelvin received his early 
education from his father, only going to school during the year pre- 
vious ‘to entry into the University of Glasgow. It was at the 
unusually early age of eleven years that he entered that university, 
and after taking the courses there he went to St. Peter’s College, 
Cambridge, graduating in 1845 as Second Wrangler and First Smith’s 
Prizeman. He was then immediately elected a Fellow of his Col- 
lege. Already asa student he had distinguished himself by his 
application to scientific pursuits and his interest in literature, and 
had been elected President of the Cambridge University Musical 
Society. After leaving Cambridge he went to Paris, where he 
worked for a while in the laboratory of the great physicist, Henr1 
Victor Regnault. In 1846, being then only 22 years of age, he was 
appointed to the position which he still holds—the Professorship 
of Natural Philosophy at Glasgow University. 

Lord Kelvin as a lad was an amazing prodigy, but he differed 
from nearly all juvenile prodigies that one reads of in his love of 
fun and boyish sports. He was as active physically as he was men- 
tally, and he set himself up with a splendid stock of health. No 
doubt his elders thought him precocious. Imagine, if you can, the 
amazement of men grown gray in scientific work when they read in 
one of their favorite periodicals a series of learned papers which 
upset many old and well-nursed theories and substituted some sur- 
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prising new ones which proved to be correct, and which were pro- 
pounded by a youth of eighteen! Who was this William Thomson, 
whose contributions to the Cambridge and Dublin Mathematical 
Journal drew the attention of the scientific world? There was 
something more than juvenile audacity in his articles; there was 
knowledge—there was discovery. 

Writing of the numerous and varied contributions to science 
and scientific literature of Lord Kelvin, Mr. Warren refers to his 
extraordinary capacity for turning from one task to another, as if 
he found inspiration in the change; yet all of his work is elaborate 
and painstaking to the last degree. Investigation must needs be 
accompanied by unbreakable precision, and this quality Lord 
Kelvin has to an astonishing degree. 

He has an irrepressible habit of making notes, not because he 
distrusts his memory, but because he delights in working out com- 
plicated mathematical problems. Wherever he goes he carries in a 
coat-tail pocket a ‘‘little green book,’’ in which, when not other- 
wise occupied, and not merely that his memory may be subse- 
quently refreshed but that he may perhaps elucidate some theory 
which has engaged his mind, he jots down pages of mathematical 
demonstration which would be the despair of most men who are 
accounted clever in these lines. Thus, on railway journeys, or 
while driving in his carriage, or when waiting, perhaps, for some 
friend to make ready to accompany him on a drive or a walk, he 
will whip out the ‘‘little green book’’ and work with assiduous 
content. It is literally true that he is never idle except when he is 
asleep. But he is not a one-sided man. At a dinner, or a conver- 
sazione, he will be found readily engaging in any good talk that 
may be going on, and will amaze the listener by the extent of his 
information, and charm him no less by the wonderful clearness of 
his. discourse than by the simple geniality of his manner. 

The home of Lord Kelvin is described as a pleasant residence 
within the precincts of Glasgow University. It conmmands on three 
sides the most extensive views. The study, a good-sized room on the 
ground floor, has its walls covered from top to bottom with shelves 
filled with scientific books. Over the fireplace are hung some very 
rare and interesting engravings and photographs of Darwin and 
Joule and Faraday, and the cable-laying steamships the //ooper and 
the Great Eastern. Not only here, but throughout the house, there 
are evidences of Lord Kelvin’s ingenuity. He has a simple, orig- 
inal, yet very effective ventilating system throughout the dwelling, 
and another original system for heating. His house, too, was the 
first one in the world to be completely lighted by electricity. He 
obtained the current from n.achines in the Univesity laboratory, 
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and he carried it into every nook and corner of the house—into 
closets, cupboards, attics and cellars, as well as into the halls and 
sitting rooms. 

Lord Kelvin is a most enthusiastic yachtsman, or was so when he 
could find time to indulge in his favorite recreation. It is charac- 
teristic of him that the older he grows the busier he becomes. For 
twenty years he went yachting everysummer. Being a skillful nav- 
igator as well as a mathematician, a scientist, and an expert 
mechanic, he very naturally kept himself as busy aboard his yacht 
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as he did when ashore. But now he finds that he has not time to 
indulge himself in the pleasures of the sea, so he has sold his 
schooner, the Lalla Rookh, and whenever he can take what he 
calls a holiday, but what is only an opportunity for doing another 
kind of work, he goes to his country place, Netherhall, near Largs, 
in Argyleshire. Lord and Lady Kelvin made their wedding jour- 
ney in the Lalla Rookh. Lady Kelvin is a charming woman, and 
a most devoted and wise companion and helper of ber husband in 
all his labors. She is as much of an enthusiast for the sea as he is, 
and in the yachting days she used to accompany him on his cruises. 
So devoted to the sea was Lord Kelvin in these days, that he has, 
in the course of a cruise of seven months, spent but a single night 
on shore. 


A painful accident befell Lord Kelvin more than thirty years ago, 
while at the favorite Scottish game of ‘‘curling,’’ and left him per- 
manently lame. Notwithstanding this, bis physical activity is as 
remarkable as his mental energy. Mr. Warren gives an account of 
two specimen days which he had seen him live through. One Mon- 
day morning be returned to Glasgow from Edinburgh, where he 
had been staying for two or three days. He had no sooner reached 
home than he was at work in his study, attending to his corre- 
spondence with the aid of his secretary. After lunch he was 
absorbed in the intricate details of a plan for lighting a town by 
electricity. After that he joined Lady Kelvin in the drawing-room, 
and received friends for an hour or two. Then came dinner, which 
was followed till bedtime with elaborate calculations about the laws 
governing the formation of crystals. Lord Kelvin retires late and 
rises early. The next morning Mr. Werren met him before nine, 
and accompanied him to his lecture-room at the University, where 
he devoted an hour.to expounding Kepler’s laws before a crowded 
class. After that they drove to James White’s, where Lord Kelvin 
made his final tests with his new electric meter; and from White’s 
they returned to the University, where bis lordship delivered, until 
one o’clock, a lecture on the Higher Mathematics. In the after- 
nooa there was a consultation with electric experts, and the even- 
ing was similar to the previous one. The next day the untiring 
man took train for London, in order to preside over a meeting of 
the Royal Society. 

Lord Kelvin is pronounced by the writer to be one of the most 
kindly-natured men he has ever known. His manner is very gentle 
and pleasant and winning, but for all that his utterance is decisive. 
As a teacher he is simply delightful, and is at the farthest removed 
from the grim professor. It is pronounced a great treat to hear him lec- 
ture, either before his University class, or before the Royal Society, 
or any other learned body. He speaks in a low conversational tone 
which is clear enough withal, and pleasantly Scotch in its accents, 
and a smile plays over his face as he delivers some difficult scien- 
tific truth. When he cracks avery hard philosophical nut he 
pauses for an instant, looks at his audience, gives a merry little 
langh, as much as to say, ‘‘This is the simplest of pastimes, yet 
you appear to think, and the world thinks so too, that it is a diffi- 
cult, even an insoluble problem. Now see how easy it is!’’ Then 
with a few words he clears the atmosphere, and his audience sees 
at once how simple it is to doa thing that one knows how to do. 
He talks very quickly at these demonstrations, as if there would 
never be time enough for him to say all that he has to say. Knowl- 
edge rolls from his lips in a swift flood. There is nothing ‘ rhetori- 
cal, there is no ‘‘talking for effect,’’ and yet Lord. Kelvin has 
hardly uttered a dozen words before you can see that he is master 
of his facts. He knows many things, and he knows them thor- 
oughly. Itis diverting to watch bim turn swiftly on his heel, 
snatch up a piece of chalk, and demonstrate on the blackboard the 
very thing which he wishes to convey to his hearers. He seems 
almost to jump from his desk to the board, and then with a few 
white lines and cabalistic figures he flashes the laws of the universe 
at you. He has a way of putting things so that an attentive mind 
cannot forget them. 

On a morning, says Mr. Warren, you will see him—a white-haired, 
white-bearded man of 70—walking across the University grounds 
toward the laboratory; in spite of his lameness he walks so quickly 
that his professor's gown streams out behind him. If you address 


him you will be charmed by the simple, natural courtesy of his 
response, and by the light of kindlinessin his clear eyes. As he lifts 
his mortarboard cap you will note the beigbt and fullness of his fine 
dome-shaped head, and you will feel instinctively, even if you are 
not aware of his identity, that you are standing in the presence of a 
great man, and a great-hearted one. 
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The Testing of Alternating-Current Dynamos. 


BY H. BEHN-ESCHENBURG. 

As is well known, that quantity which most surely determines the 
value and efficiency of an alternating-current dynamo is the fall of 
potential, z. ¢., the difference in the potentials at the binding posts 
of the dynamo, 1°, when no current flows through the armature, 
and 2°, when the armature windings generate a current which has 
a definite difference of phase with the binding post potential, the 
revolutions and the current in the magnetizing field being constant 
in both cases. In other words, the fall of potential is the differ- 
ence in the potentials (with constant excitation and revolutions) at 
no load and atacertain definite load. This fall of potential is 
determined essentially 1°, by the induction of the ‘‘current-carry- 
ing’’ armature windings on themselves; 2°, by the copper resist- 
ance of these windings; and 3°, by the reaction of the Foucault 
currents induced by the armature currents, principally in the mas- 
sive iron field magnets, 

These determining factors of the fall of potential may be repre- 
sented as electromotive forces, which, in definite phase, combine 
with the E. M. F. of the dynamo to form the resultant binding 
post potential. 

We thus obtain three E. M. Fs. in the armature windings, pro- 
portional to the currents in the armature, which we place in a polar 
diagram (Fig. 1) according to their effective values and their phases 
(4. é., their directions) and designate by ¢:, é2 and és. 

In the same diagram, we let / represent the armature current 
(7. e., the load current of the dynamo); # the E. M. F. of the 
dynamo, which is equal to the binding post potential at no lead; 
and £,, the binding post potential when loaded. The direction of 
the different quantities is determined by the angie of the phase 
difference which they have relatively to the current /. There will 


Tv 
now naturally be a phase difference of 5 between tle E. M. F. 


é, of the self-induction and the current; and between the E. M. Fs. 
é, and é; and that of the current a phase difference of 0. We 
assume further that for the chosen load of the dynamo, the phase 
difference between the binding post potential and the current is 
?, where 9 is defined by making the delivery in watts of the 
dynamo W = £, J cos ¢. 

For lighting distribution with transformers, ¢ is about 10° ard 
cos ¢ practically equal to 1; and for power distribution with non- 
synchronous motors ¢ may be taken as about 35° and cos ¢ about 
0.85.) The fall of potential of the dynamo, taken from the dia- 
gram, equals Z — £,. 

For synchronous motors the same diagram is to be employed 
when the E. M. F. of the synchronous motor is greater than the 
binding post potential; if, however,  — /:, e is to be drawn in 
the opposite direction. 
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Fics. 1 AND 2. 


The resultant ¢ of the three E. M. Fs. é:, é, and és, in a phase a 
relative to /, represents the total counter electromotive force of the 
‘‘current-carrying’’ armature. By this E. M. F. e and the current 
/, and apparent resistance of the armature windings is defined as 

é 
. = rr 

A chief problem in the testing of alternating-current dynamos is 
to ascertain and calculate in advance this resistance fF and e, as 
when they are known, all quantities important for operating may 
be taken directly from the diagram Fig 1. 

For this purpose I have for some time taken the following course, 
which I most heartily recommend to my colleagues. In the first 
place, there is drawn in the ordinary manner a characteristic of the 
E. M. F. of the dynamo when no current flows in the armatnre 
(compare Fig. 2, curve £). The abscissa are the number of 
ampere-turns of the magnetizing continuous current (that is, the 
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strength of the exciting current), and the ordinates are the induced 
E. M. Fs. £ of the dynamo, at a fixed number of revolutions. A 
second characteristic 7, is taken after the armature windings have 
been short-circuited by an ammeter across their terminals. The 
abscisse are again the number of ampere-turns of the field, and the 
ordinates are the current strengths of the short-circuited armature 
in amperes (designated by /,). This curve 7, asa rule differs but 
slightly from a straight line; with strong fields it is a little convex. 

For the case of the short-circuited armature, the diagram, Fig. 1, 
is to be changed so that 4, = 0, EH =e, and we then imme- 


E 
diately obtain in Fig. 3, e = Zand R = Z, for every value of the 
0 


al scissee. 

This value of we place as ordinates in Fig. 2 and so form a 
third characteristic R of the apparent resistance for every value of 
the field strength. 
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AMPERE TURNS IN FIELD WINDING 
Fics. 3 AND 4. 


For any value of the load current /, with a fixed field excitation, 
é = RJ is given directly, and £,, and % may be calculated from 
the diagram. With a given field current, either Z, 6 and / are to 
be assumed as given and £; is to be determined in advance, or Z, 
E, and /are given or observed and ¢ isto be determined from 
them. The following formule result from the oblique-angled tri- 
angle 4, &, C of the diagram: 


wi. = =! 


[e sin (a— ¢) ]?, 
E 

(The counter E. M. F. e¢ should naturally be cousiderably 
smaller than Z in practical cases. ) 

Finally, in order to ascertain the difference of phase a between 
e and J, or J, we must observe not only the current /) with short- 
circuited armature, but also the watts consumed, £ /, cos a, either 
directly by means of a wattmeter, or by measuring the expenditure 
of energy necessary to drive the short-circuited dynamo; this last 
may be done by observing the watts used by a continuous-current 
motor employed to drive the alternator. With good dynamo 
machines, a is greater than 80°, and for approximate measure- 


E, = E —e cos (a — ¢) — 3 


wv 
ments may be put equal to =" This means that the copper 


losses and the losses through Foucault currents should be very 
small compared with the losses in potential. The component ¢, of 
the EB. M. F. e, is easily determined by means of resistance meas- 
urements, for if 7 be the armature resistance, ¢,. = / 7. 

The component ¢s increases approximately with the square of the 
number of revolutions, and so can beseparated from ¢:. As a check, 
a can be calculated when measurements with the dynamo loaded 
have given observed values of 


E,, E, Zand ¢; for instance, when ¢ = o or ¢ => with wholly 


inductionless or purely inductive load, respectively, or when ¢ is 
determined by means of a wattmeter. 

(It is to be remarked, that for small values of ¢, for instance, 
with transformers, the diagram will give much more accurate 
determinations than a wattmeter, for from the diagrams in 9 and 
from the wattweter cos ¢ is read. ) 

If, as an approximation we make a = 90°, the formule for 9 and 
E, will become simplified, as follows: 

B* — By. o 
2 £, 4 : 
ewan atoms. 
£,= Fk —esin¢?— om? 
and for the limiting cases of inductionless and purely inductive 
load: 





sin? = 


¢=0 : E{j = B—e, 
¢ = 90° Z£,=£ — é, 
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The two characteristics “ and /, may be taken in a very short 
time with a voltmeter, a continuous-current ammeter, a revolution 
counter and an alternating-current ammeter. The driving of the 
dynamo requires in this case only 10 to 20 per cent. of the normal 
load; 7. ¢., the energy loss of the loaded dynamo. 

The short-circuit current /,, during the short time which is nec- 
essary for the observation, may be raised, without hesitation, to 
two or three times the normal current. When taking the short-cir- 
cuit curve 7), the number of revolutions are of small importance, 
for with a fixed field magnetization, the short-circuit current will 
naturally remain constant at all speeds. 

In the curve diagram, Fig. 4, are drawn the special characteristic 
curves of the binding post potential £,, calculated from Figs. 1 and 
2, which correspond to the dynamo load when carrying a current / 
in the two limiting cases ¢ = o and ¢ = 90°, for all field excita- 


tions and a = z" These are the curves 1 and 2, between 


which, for all possible values of ¢, must be the binding post poten- 
tials of the dynamo with the current /. 

Besides the quantity A, determining the efficiency of the dynamo, 
this method gives a clear picture of the leakage conditions of the 
machine. The ampere-turns of the ‘‘current-carrying’’ armature 
windings must act inductively on the same magnetic circuit; the 
lines of force which are induced by one of these windings without 
cutting the turns of the other, are designated as scattered lines. 

We will assume that 100 x S, per cent. of the total lines induced 
by the field winding and 100 x Ss per cent. of the total lines of 
the armature winding are scattered and so lost for useful inductive 
working. 

Let the number of turns of the field be w:, and of the armature 
#2, in which both numbers are to be reduced to the same magnetic 
circuit. This reduction is eas‘ly accomplished by the help of a 
schematic drawing, in which the magnetic circuit, that is, the 
closed courses of the magnetic lines of force in the dynamo, are 
drawn as linear conducting circuits, in analogy to the diagram for 
branching electric currents, and the awpere-turns of the armature 
and the field, at the places where the windings are cut by the cir- 
cuit of the lines of force, are designated as magnetomotive forces, 
analogously to electromotive forces. The number of lines of force, 
in analogy to a current strength is calculated for every part of the 
circuit according to Kirchhoff's rules for divided currents. For the 
short circuit, equality must obtain between the magnetomotive 
forces of the armature current and the field current, as far as the 
ampere-turns which occasion the scattered induction and those 
which induce the E. M Fs. ¢, and és. These equal ones are the 
magnetomotive forces which induce the E. M. Fs. & and @¢. 

We thus obtain the important condition: 

(1 — Si) io wi = BS Bt 5a) fs 
sin a 

in which z, is the continuous field current, and the factor 1.4 in 

the right member the amplitude of the mean value of /). 

If the field system possess a single magnetizing coil, ~,, as is 
easily seen, must be multiplied by half the number of poles; and if 
the armature system consist of V phase divisions, w., in the right 


' ee N oes 
hand member, is to be multiplied by —s and ww, signifies the num- 


ber of turns of one phase division. 

From this equation, which besides the number of turns presup- 
poses only the observation of the curve /), we obtain for every 
excitation of field, the value of the loss of potential in per cent. ; 


that is, the value of the ratio of the counter E. M. F. eto the 
E. M. F. £&, of the dynamo with a load current /: 
é I é Iw, 1.4 (1 + Se) 
=~; or, also, = =>—. —————. 
a a EE tig@w, (1—5S,) sina 


That is to say, ¢ has the same ratio to £ as the load current has 
to the short-circuit current, with constant excitation; or as the 
number of ampere-turns of the armature to those of the field, 
multiplied by a factor approximately equal to 1.4. This factor is: 
1.4 (1 + Su.) __ ty Wi 
(l1—S,) sina J,w, 

The leakage value .S, is, on the other hand, easy to calculate 
when the principal dimensions are known, so that the preceding 
formula will give the value of S:, which is difficult to calculate. 
The total magnetic resistance p of the magnetic circuit of the field 
and armature windings is calculated in the usual manner from the 
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individual resistances of the air gaps and the iron parts at the 
chosen saturations. 

If we designate the total number of lines induced by the ampere 
turns of the field by (, and the number of alternations of the 
dynamo by #, the well-known equations obtain: 








a we 8, 9, = 1 + S:). 
4x 2 SPE Fon 
5.6 to WW, Wo n 
Al 1 S:= — 
wn ao E p 108 
On the other hand, in the case of the short circuit : 
Swin(+sSs)  _. 


eR = & 42a 
. oe p (1 + S,) (1 — Si) sin a. 10° 


This last equation shows us the constructive meaning of the 
apparent resistance X of the dynamo. A increases proportionally 
to m, and with the square of the number of turns. 

By meaus of this sketch I believe that I have shown a very con- 
venient method, which I have myself tested in a number of practi- 
cal cases, giving direct values which make possible an exact and 
unobjectionable comparison and discussion of alternators. Knowing 
the characteristics for no load and for short circuit, the limits of 
the loading of every dynamo for a prescribed binding post potential 
can be determined beforehand; that is, the values of the current 
strength and of the shifting of phase between the current and the 
binding post potential. 

Three months ago I sent a theoretical and more complete discus- 
sion of this method in manuscript, to the Berlin Alektrotechnische 
Zeitschrift. 


Mode of Crossing Broad Rivers or Other Bodies of Water 
Without Wires. 


The recent experiments of Mr. W. H. Preece, in England, on 
telegraphing without wires, recall the work of Morse in the same 
direction, an account of which is contained under the above cap- 
tion in Alfred Vail’s ‘‘ American Electromagnetic Telegraph,’’ pub- 
lished in 1845. Ina letter to the Secretary of the Treasury, and 
by him submitted to the House of Representatives, Dec. 23, 1844, 
Morse referred to the subject as follows: 

‘*In the autumn of 1842, at the request of the American Institute, 
I undertook to give the public in New York a demonstration of the 
practicability of my telegraph, by connecting Governor’s Island 
with Castle Garden, a distance of a mile; and for this purpose I 
laid my wires, properly insulated, beneath the water. I had scarcely 
begun to operate and had received but two or three characters, 
when my intentions were frustrated by the accidental destruction 
of a part of my conductors by a vessel, which drew them up on 
her anchor, and cut them off. In the moments of mortification, I 
immediately devised a plan for avoiding such an accident in future, 
by so arranging my wires along the banks of the river as to cause 
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ARRANGEMENT OF CIRCUITS. 


the water itself to conduct the electricity across, The experiment, 
however, was deferred till I arrived in Washington; and on Dec. 
16, 1842, I tested my arrangement across the canal, and with 
success. The simple fact was then ascertained that electricity 
could be made to cross a river without other conductors than the 
water itself; but it was not until the last autumn that I had the 
leisure to make a series of experiments to ascertain the law of its 
passage. 

‘*The accompanying diagram will serve to explain the experiment. 
A, B, C, D, are the banks of the river; V, P, are the battery; £, 
is the electromagnet; w, w, are the wires along the banks, con- 
necting with the copper plates, /, g, 4, 7, which are placed in the 
water. When this arrangement is complete, the electricity, gen- 
erated by the battery, passes from the positive pole, P, to the plate, 
A, across the river through the water to plate 7, and thence around 
the coil of the magnet, Z, to plate /, across the river again to 
plate g, and thence to the other pole of the battery, V. The num- 
bers 1, 2, 3, 4, indicate the distance along the bank measured by 
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the number of times of the distance across the river. The distance 
across the canal is 80 feet.’’ 

A table is included giving the deflection ofa galvanometer with 
different battery power and size of plates, and the experiments are 
declared to show that ‘‘electricity crosses the river, and in quantity 
in proportion to the size of the plates in the water. The distance of 
the plates on the same side of the river from each other also effects 
the result. Having ascertained the general fact, I was desirous of 
discovering the best practical distance at which to place my copper 
plates, and not having the leisure myself, I requested my friend, 
Prof. Gale, to make the experiments for me. I subjoin his 
letter and the results. ’’ 

The letter from Prof. Gale dated New York, Nov. 5, 1844, is as 
follows: ; 

‘I send you herewith a copy of a series of results, obtained with 
four different sized plates, as conductors to be used in crossing 
rivers. ‘The batteries used were six qups of your smallest size, and 
one liquid used for the same throughout. I made several other 
series of experiments, but these I most rely on for uniformity and 
accuracy. You will see, from inspecting the table, that the dis- 
tance along the shores should be three times greater than that from 
shore to shore across the stream; at Jeast, that four times the. dis- 
tance does not give any increase of power. I intend to repeat all 
these experiments under more favorable circumstances, and will 
communicate to you the results.’’ 


The tables referred to give cCeflections of a galvanometer with 
plates of different sizes and for different distances along the bank. 

Morse says in conclusion, that ‘‘as the result of these experiments, 
it would seem there may be situations in which the arrange- 
ments 1 have «made for passing electricity across the rivers may be 
useful, although experience alone can determine whether lofty spars 
on which the wires may be suspended, erected in the rivers, may 
not be deemed the most practical. The experiments made were for 
but a short distance; in which, however, the principle was fully 
proved to be correct. It has been applied under the direction of 
my able assistants, Messrs. Vail and Rogers, across the Susquehanna 
River, at Havre-de-Grace, with complete success—a distance of 
nearly a mile.’’ 


One More Evidence of Returning Prosperity. 


It is not alone in increased wages and in the growing volume of 
business that we notice the turn of the tide. There are other indica- 
tions that are equally convincing. A manufacturing firm which 
had the misfortune some months ago to be caught in the financial 
panic, but which had also the strength and courage to fight its way 
through, has just sent THE ELECTRICAL WORLD a check for $100, 
but dated January 24, 1895. The check was accompanied by the 
following explanatory note: 

**We enclose herewith our check for $100, You will notice that 
this check is dated way back into antiquity. It also bears with it 
quite a history. ‘When the check was made out to your order last 
January, with the intention of making payment on account of our 
advertisement, this company was right in the midst of those stormy 
days that many corporations encounter on some occasions in their 
career. It occurred to the writer that he might better hold the 
check over for a day or two and await developments which were 
pending at that time. After the lapse of a few days he found out 
that the crisis had come, and the fight was on, and it was a good 
thing that the check had not been forwarded. However, it is sent 
you herewith, and the writer is pleased to add that the company 
has successfully stormed the fort. ’’ 

We congratulate our friends upon the return of brighter days, and 
trust that the publication of their experience will have the effect of 
encouraging others who have not fully recovered from the effects of 
the recent financial storm. 


Progress Abroad. 


The progress of the electrical industry in Europe is well indicated 
by the output of the large Swiss factory at Oerlikon. The number 
of dynamos made by this firm up to the end of May is 3,318, many 
of which are very large machines; the number of transformers is 
1,843; more than half of these dynamos and transformers were 
made during the last two years; during that time 69 traveling 
cranes were constructed, representing: a total lifting power of 1,600, - 


000 pounds, 





OR 





/ Wega 


som 


Po sng. 


JUNE 29, 1895. 


The Westinghouse Electric & Manufacturing Company’s 
New Plant—lIl. 


POWER PLANT AND TWO-PHASE SYSTEM OF CURRENT DISTRIBUTION. 
F all the branches of elec- 
tricity, that dealing with 
polyphased currents offers 
by far the greatest interest 
at the present time, and 
this is true whether we con- 
sider the immense field of- 
fered for the utilization of 
the polyphased principle, 
or the beautiful flexibility 
and simplicity of its appli- 
cation. 

As compared with either 
the direct or simple alter- 
nating current, the poly- 
phase system has important advantages. Direct currents, 
although available for most uses to which electricity may be put, 
have a limited range in the transmission of energy because of the 
comparatively low voltage necessitated by the use of a commutator. 
The simple alternating current, by reason of the fact that it can be 
easily and efficiently transformed from a high to a low voltage, or 
vice versa, furnishes the ideal means for transmitting power over 
long distances. Unfortunately, however, while the 
power thus transmi ted is available for lighting, a 
difficulty is offered to its utilization for power 
purposes from the fact that the so-called single- 
phase motor will not start with load and will not 
run at varying speed. 

Polyphase currents combine the advantages 
lacking in both the others; they can be used for 
long-distance transmission, since they can be 
easily converted by transformers up to any 
desired voltage, the same as the simple alternat- 
ing current; and they are available for the oper- 
ation of self-starting motors requiring large 
starting torque or variations in speed. Where a 
direct current is necessary for electrolytic work, 
etc., it may be obtained from a polyphase cir- 
cuit by means of rotary transformers. Thus 
directly, or through the use of transformers, poly - 
phase currents meet every known requirement 
of electrical energy. The only objection that 
can be urged against their universal adoption is, 
that they require more than two wires for con- 
veying the energy. 

As a simple exposition of the principles of 
polyphase currents may have an interest to some 
of our readers, and enable them to follow more 
satisfactorily the account of their practical appli- 
cation herein given, we print in another column 
an article in which the subject is briefly treated 
in an elementary manner, and with especial refer- 
ence to induction motors. 

The Westinghouse Company holds a series of 29 
Awerican patents on the polyphase system of alter- 
nating currents, issued between May 1, 1888, and 
Dec. 8, 1891, to Nikola Tesla. The first large 
installation of apparatus operated under this system 
was made at the World’s Fair. Since that time 
many other installations have been made, chief 
of which is the Niagara plant, now the centre of 
so much interest, inquiry and investigation. 

Power Plant.—The Westinghouse Company is 
convinced that the most economical method of 
distributing power through mills, factories, etc., 
is by the use of electricity, and as it also believes 
in the superiority of polyphase currents for work 
of this kind, it was so arranged that all the 
machinery in its new factory should be operated 
in accordance with this latest prac ive. 

The power plant at East Pittsburg is a fine ex- 
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generation and distribution. The plant is almost identical with one 
that might be used for the supply of high-potential long-distance 
transmission circuits. As all the energy generated at this plant is 
used within a few hundred yards of the station, the potential is re- 
stricted to only a few hundred volts. 

On account of the nearness of the points of distribution, polyphase 
currents have no advantages over the direct current in the way 
of transmission and distribution, but their superiority is quickly 
apparent when the simplicity and ease of handling the generators 
and motors is considered. A comparison, for example, of the direct 
and polyphase generators in the power house illustrates the point 
in question. Though the direct-current machines are of the most 
improved type, their commutators of necessity have daily required a 
certain amount of attention, while the polyphase machines have 
needed hardly a half hour’s care since they began operating 
some five or six months ago. Again, the motors require no 
starting box or controller when starting, as they are entirely self 
contained, and it is only necessary to throw the short-circuit switch 
after they have gotten under way, in order to have them take up 
and carry their regular loads. The absence of commutators and 
starting boxes obviously make the polyphase motors in every way 
preferable to direct-current machines for use by the average work- 
man. 

One of the novel features in the operation of the East Pittsburg 
plant is the coupling of direct-connected alternators in multiple. 
Though in some few cases, both in this country and abroad, belt- 





Fic. 1.—500-HP DIRECT-CONNECTED Two-PHASE GENERATOR. 


ample of the latest developments in steam and electrical engineering, driven machines have been run in parallel, the present installa- 
as well as of the most modern and economical methods of power tion is one of the first instances where high-speed engines directly 
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coupled to slow speed alternating-current machines have been so 
operated. For central station work this feature is one of much im- 


portance, as heretofore alternating-current practice 


almost entirely to the operation of generators separately. Though 
many electrical engineers have for some time advocated the 
multiple arcing of alternators, there has thus far been a 


marked conservatism on the part of the central station 
manager in regard to such methods. A glance at the 
very satisfactory way in which the polyphase machines 
at East Pittsburg are operating would demonstrate to 
the most sceptical that the running of alternators in 
multiple is in every way a commercial success. In a 
few weeks, we shall, no doubt, have further proof, 
on a large scale, of the practicability of paralleling 
alternators, as the huge generators at Niagara Falls 
are to be operated on this plan. 

Power House.—The power house is a fine example 
of modern design and adaptation to requirements; it 
is 206 feet in length by 76 feet wide, and open to the 
ridge of the trussed roof 62 feet above the floor. The 
building is of brick, resting on 16-foot stone founda- 
tions laid in concrete. All beams, girders, etc., are 
iron, and the roof of slate, so the building is com- 
pletely fireproof. 

Boiler Room.—At present there are installed five bat- 
teries each of 500 horse-power, Pierpoint vertical water 
tube boilers, located along one side of the boiler 
house as shown in Fig. 3. Directly opposite, there 
is provided space for a similar installation, for which 
there is already beginning to be a need. Fig. 2 
gives a cross-section through the boiler house and 
shows very completely the plan of construction of the 
boilers. From this it will be noticed that the boilers 
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Fic. 2.—Cross-SECTION OF POWER HOUSE. 


have three upper drums connecting by means of tubestothree lower it is warmed sufficiently in its ascent to the upper rear drum to deposit 
drums. Therear drum communicates with the forward ones by its sediment and impurities in the former. From there the water is 
means of a steam connection, the other drums being all connected distributed to the tubes and other drums where the steam is generated. 
together by water tubes. The principle of the Pierpoint boiler is The boilers each occupy a space 18 feet 10 inches square and 22 
that when the feed-water is admitted to the lower rear or mud drum, feet 73 inches in height. There are 321 three anda half inch 
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Fic. 3.—GROUND PLAN 
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tubes connecting the various drums. Thethree bottom drums are 
30 inches 1n diameter, the two forward top drums 42 inches in 
diameter, and the rear one 36 inches in diameter. 

Steam is generated at 130 pounds pressure, and is delivered 
through wrought-iron feeders equipped with Pratt & Cady valves, 
to a 20-inch main which runs along the west wall of the boiler 
house, The main passes into a 20-inch Stratton steam separator 
of the type shown in Fig. 9, which was sapplied by the Goubert ° 
Manufacturing Company of New York, and is perhaps the largest 
separator ever made for low-pressure steam; the pipe then dips 
below the floor and passes up on the other side of the fire wall 
to the distributing pipes supplying the engines. The mains and 
steam pipes are all supported by roller bearings. 

The boilers are each fired by two Roney automatic stokers, 
(Fig. 8), fed with coal from cylindrical iron tanks suspended, 
as shown in Fig. 7, from the roof trusses. The stokers are 
all driven by a single Westinghouse standard five-horse-power 
engine, as shown in Fig. 7. The grates of the stoker form a 
series of steps, to which the coal is fed from the dead plate by a 
pusher having a vibratory motion; each step of the grates is 
given a rocking motion, the grate surface thus alternately 
forming a series of steps and an inclined plane with the 
grates partly overlapping like the shingles of a roof. In this 
manner the fuel is worked down and at the same time broken 
up. The rocking motion is from 7 to 10 strokes per minute, 

The ashes from the grate bars drop into large hoppers below 

the boilers and are thence delivered to cars on a track in the tun- 
nel below the floor of the boiler house. These arrangements will 
be clearly understood from Fig. 3. At the end of the tunnel is 
an elevator for lifting the cars to the surface, where they are run to 
the dump and the ashes used for filling in. 
' Smoke connection from the boilers to the stack is made through 
a 72 by 40-inch brick flue running the length of the building, back 
of the boilers. The smoke-pipeis of iron and was erected by Riter 
& Connoly of Pittsburg. It is of the self-sustaining type, 198 feet 
in height with a 10-foot core, brick lined to the top, the whole 
suppoited on a brick base. As soon as additional boilers are 
installed, there will be erected a companion chimney. 

Coal is brought to the power house by means of an elevated railway 
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Fic. 4.—PowErR HOovusk. 


track (Fig. 4), from which it is dropped through a chute into bins 
located at the east end of the power house. On its way to the bins 
the coal passes through a crusher if necessary. From the bins the 
fuel is hoisted 60 feet by means of a chain bucket elevator, which 
empties it into a conveyor that carries it to the tanks feeding the 
stokers. The capacity of each of these tanks is 8 tons, and the total 
capacity of the bins about 150 tons. A 15-hp electric motor 
drives the conveyor and a_20-hp motor operates the lift and runs 
the crusher when required. The coal apparatus was all installed by 
Heyl & Patterson of Pittsburg. 

It is so arranged that feed. water for the boilers may be fed under 
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reservoir pressure directly to the boilers, or run into the feed-water supply of water either from the city mains or from a large reservoir 
heater, from which it is forced into the boilers against pressure by recently sunk just outside the power house. Furthermore, there 
means of 12 by 7 by 18-inch duplex double-acting 
pumps, manufactured by The Wilson & Snyder 
Manufacturing Company of Pittsburg. They are of 
the outside packed type and each of the two 
pumps installed is of sufficient capacity to supply 
all the boilers, thus insuring continuity of service 
under all conditions. The pumps are each fitted 
with a counter and there is also a water meter 
connected to the supply pipe so that all water fur- 
nished the boilers is accurately measured. 

Part of the exhaust steam from the engine is 
used for supplying a Warren-Webster vacuum 
heater, which raises the temperature of the feed 
water to 200-210 degrees Fahr. Exhaust steam is 
also used for heating the buildings and the con- 
densed water from the radiators and heaters is 
returned to an elevated tank near the eaves of 
the boiler house by means of a Warren-Webster 
vacuum pump, which maintains from 10 to 15 
inches vacuum on the heating system, thus relieving 
any back pressure on the engines. From the 
elevated tank the water flows by gravity into the 
feed-water heater, where the level is maintained 
by a float. When the returns of the heating system 
are [insufficient to supply the demands, the float 
automatically admits cold water. The above sys- 
tem of vacuum heating, known as the Williams system, was are in the boiler room several Westinghouse air pumps for 


installed by Warren, Webster & Company, of Camden, N. J. maintaining air pressure used in the manufacturing departments, 
and also two Webster grease separators, as well as 


\ other minor but necessary apparatus. 
Engines.—The five engines already in operation 





Fic. 5.—INTERIOR of DYNAMO ROOM. 


% oe are of the regulation Westinghouse compound type 
1 illustrated in Fig. 10. As shown in the power house 
Fah: ee S ' ae a floor plan, the high and low pressure cylinders are 
. he, a " | ¢ ' ‘ arranged side by side, and are of 23 and 40 inches 
, ‘- 4 diameter respectively, having a 20-inch stroke. 

co ae 


When running at regulation speed of 215 revolu- 
tions per minute, with 125 pounds steam pressure, 
they develop their full rated capacity of 500 horse- 
power. 

The distinguishing features of this type of en- 
gine are almost too well known to need repetition. 
They are distinctively a ‘‘high speed’’ and nota 
‘‘high speeded’’ engine, which makes them par- 
ticularly adapted for direct connection to electrical 
generators. They are equipped with what are 
known as momentum governors, which instantly 
respond to the slightest changes in load and main- 
tain an engine speed that is constant from second 
to second and not merely an average speed per min- 
ute, a point of great importance where sudden 
changes in load are constantly occurring. The 
engines are made single acting in order to better 
withstand the wear and tear which the modern 
high-speed engines are called upon to endure. 
Ry reason of their being upright, they occupy a 
comparatively small space, and all working parts 
are incased and kept bathed in oil. 

Dynamo Room.—The dynamo room at the west 
end of the building is 76 by 70 feet, and com- 
pletely separated from the boiler room by an 8- 
inch fire wall; a glance at the floor plan will 
show the general arrangement of the apparatus 
here installed. The equipment consists of three 
500-horse power two-phase generators and two 
500-horse-power direct-current machines, each 
connected to a 500-horse-power Westinghouse com- 
pound engine of the type illustrated in Fig. 10. 
These machines are already in operation, and 
there is being erected an additional 500-horse- 
power, direct-current generator, direct-connected 
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t= ~ REMI we obccte iS tA i to a 500-horse-power steeple-compound West- 
inghouse engine of a newtype. As seen from 
F1G. 6.—500-HP Dirkct-CoNNECTED D, C. GENERATOR. Fig. 3 the three machines of each class are ar- 


There is also being put in the boiler house a 20 by 12 by 16 inch ranged on either side of the room. Each of the generators rests 
Snow underwriters’ high-pressure fire pump, which is to obtain its on a bedplate in common with its engine, to which it is direct 
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connected by means of a flexible coupling. The 
space occupied by the steeple engine and its dy- 
namo is only 17 feet by 8 feet 6 inches; the other 
five double units occupy a space 22 feet by 8 feet 
6 inches. There is also installed a revolving trans- 
former, or two-phase motor, used for driving a 
direct-current are-lighting machine, and also for 
supplying the exciting current for the fields of the 
polyphase generators. An overhead crane affords a 
quick and convenient methed of handling appar- 
atus to be installed or repaired. 

Direct-Current Generators.—The generators( Fig. 
6) are all of the Westinghouse standard type; that 
is, they have a slotted, ventilated armature and a 
cast-iron yoke with inwardly projecting pole-pieces 
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Fic. 8.—RONEY STOKER. 


The general dimensions are 7 feet 10 inches 
by 8 feet 8 inches and 8 feet 3 inches in height. The arm- 
ature winding consists of bars of copper threaded through 
slots in the core and so connected as to give a two circuit wind- 
ing, which at all times insures equal distribution of current through- 


of laminated steel. 
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Fic. 9.—STRATTON SEPARATOR. 


out the coils. The armature is 46 inches in diameter, keyed and 
pressed on to a7-inch shaft, which is 1041 inches in length and 48% 
inches between journals. The commutator, 26 inches in diameter 
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Fic. 7.—BoILER Room. 


with a 10% inch face, is of the best grade copper, 
properly tempered, and built up with Canadian mica, 
The current is collected by meansof a six-arm 
brush-holder carrying three carbon brushes per 
arm. The bearings have a spherical seat, so that 
they are at all times self-aligning. Below the bear- 
ings are large reservoirs for oil,which is carried up 
to the shaft by means of brass rings, thus affording 
automatic lubrication. The pole-pieces are built up 










Fic. 10.—500-HP WESTINGHOUSE COMPOUND ENGINE. 


of sheet steel punchings riveted together; thus constructed they 
are sent to the foundry and there have the yoke cast solidly about 
them. This method of construction insures perfect mechanical 
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Fic. 11.—T wo-PHASE MoTorR DriIvING LIN# OF SHAFTING. 


contact between laminated and cast-iron parts, and affords the most 
efficient form of pole-piece. The lower half of the field yoke and 
the bearing supports are cast in one solid piece, thereby securing 
rigidity and strength. The field winding is, of course, compound, 
the series coils being copper strips of three-quarter inches cross- 
section. The machines develop 750 amperes at 500 volts when run- 
ning at normal speed, which is 215 revolutions per minute. The 
points of commutation are constant under all loads, and the ma- 





Fic. 14.—60-Hp 'T'wo-PHASE MOovTorR IN SECTION C. 


chines will carry, for short periods, as high as 75 per cent. over- 
load without damage or undue sparking. The generators have an 
efficiency of about 95 per cent. 

Polyphase Generators.—These machines, (Fig. 1), are of the same 
general form and dimensions as the direct-current generators. They 
have 14 laminated steel pole-pieces, built up and cast intothe yoke in 
the same manner as described above. The exciting coils have but a 
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. single winding, as regulation is secured through a rotary 
transformer which supplies the total field current. . The 
armature is very similar to the direct-current hub or spider, 
the whole design providing for thorough ventilation during 
operation. The periphery contains some 92 slots, in which 
the bar winding used is held in position by strips of rigid 
insulating material secured by grooves inside of the slots. ' 
The type of winding used affords excellent ventilation, 
avoids the necessity of any b’nding wires on the surface of 
the armature, is symmetrical in form, and particularly 
attractive in appearance. It is of the continuous type, and 
the four connections are brought out at points 90 degrees 
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Fic. 12.—ROTARY TRANSFORMER DIRECT-CONNECTED TO D.C. 
ARC GENERATOR. 


from each other, to four collecting rings, where the current is 
collected by means of copper brushes. The collecting rings are 
5% inches in diameter, with a 14-inch face. There are four brush- 
holder arms, two per circuit, which carry two brushes to each 
arm in order to insure efficient contact. The polyphase 





Fic. 13.—40-Hp 'Two-PHASE Moror IN SECTION B. 


at the same speed as the direct generators— 
215 revolutions per minute. They generate current of 3,000 alter- 
nations at a potential of 240 volts. Their normal output 
is 400 amperes on each of the two circuits, and at this load the 
machines have an efficiency of about 95 per cent. These generators 
are usually run in multiple, operating as perfectly and satisfactorily 
as any direct-current machines, 


machines run 
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Switchboards.—At present there are installed two temporary 
switchboards, which will be replaced by handsome Italian marble 
incombustible boards, one for the direct current and one for the 
polyphase system. These boards will be of a new and improved 
type, a single marble slab over five feet long, two feet wide and one 
and three-quarter inches thick, taking the place of a number of 





Fic. 15.—5-Hp Two-PHASE Motor RUNNING Hort Blast FAN. 


smaller units. The apparatus will be mounted directly on the face 
of the marbles, which will be supported by iron bracings against the 
wall. Each board will consist of one load, five generator and five 
feeder panels. The load panel will be equipped with wattmeters 
and voltmeters for measuring the total output of the machines in 
multiple. Each of the dynamo panels will contain signal lamps, 
main switches, voltmeter and ammeter switches, ammeters, rheo- 
stats, and synchronoscopes or phase indicators on the polyphase board 
for throwing in multiple. The feeder panels will be equipped with 
lamps, ammeters, fuses or circuit breakers, switches, etc. 
Distributing System.—Up to the point at which the current leaves 





Fic. 17.—Two-PHASE MoToR OPERATING ELEVATOR. 


the switchboard for supplying the transmission circuits, the instal- 
lation is identical with that which would be used for long-distance 
work. If the energy were to be used, for example, at Johnstown, 
Pa., 75 miles distant, it would onlyjbe necessary to connect in con- 


THE ELECTRICAL WORLD. 





751 


verters and transform the potential from 240 to perhaps 10,000 or 
15,000 volts, a potential which is perfectly feasible and in use in 
parts of this country and in Europe. 

In the Westinghouse plant the current is distributed through cop- 
per cables covered with simple water-proof insulation. These are 
carried on heavy iron brackets, with special malleable-iron feed- 
wire insulators manufactured by the Ohio Brass Company. To the 
main building there are run 18 conductors, arranged as in Fig. 19. 
The eight cables nearest the support marked 1-3, 1-3, 2-4, 2-4 in the 
diagram, are each of 500,000 circular mils cross-section and are used 
for conveying polyphase current used in power work. The wires 
are arranged as numbered in order to avoid mutual and self- 
inductive affects, wires 1 and 2 conveying one of the two currents, 





Fic. 16.—40-He Two-PHASE Motor DRIVING VENTILATING FAN. 


and 3 and 4 the other one, which differs 90 degrees in phase from 
the first. The four outside wires marked “+ and +, and—,’’ 
are also of 500,000 circular mils cruss-section and are used for 
direct currents, supplying the testing departments. Of the lower 





Fic. 18.—Two 30-Hp Two-PHASE Morors DrIvING LINES OF 
SHAFTING IN SECTION D. 


six cables the four inside ones are marked 1-3, 2-4, and convey 
polyphase currents used for lighting. These cables are of 500,000 
circular mils cross-section. The two outside cables marked ‘* plus’’ 
and ‘‘minus’’ are of 250,000 circular mils cross-section and convey 
direct current used for the operation of some small stationary motors 
and for various other purposes. Energy is conveyed to the car- 
penter shop by four 250,000 circular mils cables, transmitting poly- 
phase currents. The punch shop is supplied with similar energy 
through eight 210,000 circular mils cables and the warehouse by 
four 500,000 circular mils cables. At the various motors four con- 


nections are made to the mains, through two double joint switches 
and fuses, as shown in Fig. 15. 
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As a rule the Tesla motors are belted, as shown in Figs. 11, 12, 13 
and 18, to short lengths of shafting from which the machinery is 
driven. A detailed description of the latest forms of the Westing- 
house polyphase motors will be given in the next issue. The loca- 
tion of the motors and their horse power is given in the appended 


table: 
200-VOLT, POLYPHASE MOTORS. 





Horse Power. 
——.---——. _ Total 
235. WD. 4. &. 75. Motors, H. P. 


»o 6b. @ 

Machine Shop.......... 2 1 4 1 9 8 1 26 790 
Detail Department..... 2 i 4 es ne 6 100 
Blacksmith Shop....... 1 2 3 am 1 7 140 
Punch Shop............: 2 2 1 § 90 
Brass Foundry.......... 2 1 im 3 40 
Carpenter Shop......... 1 es 2 1 1 4 155 
Paint Bhop......cccccese 2 1 2 ; on 6 85 

TER Brescccccecesscs 12 4 18 1 11 9 1 1 57 1400 








500-VOLT DIRECT CURRENT MULTIPOLAR MOTORS. 





Horse Power. 





34 #5 7% 10 
Two 30-ton Shaw Cranes, 67 ft. spam............ccceeeeccccseeeees 2 J Z — 2 me 
Two 10-ton Sellers Cranes, 32 ft. span...........ccssesccceccccces 2 2 a « 
Two 10 ton - a ” a Recencuedetpoveusorcscnececic a0 i. as 
Two 10-ton Gale & Towne Cranes, 22 ft. spam............eeeeees 2 soe 
DOG cic ccepccceveces <osascsssccvnvsccsesersessececcestccopense 6 10 6 2 





Throughout the factory there are 17 electric, freight and pas- 
senger elevators which were at first operated by direct current; 


ne 


eas 





Fic. 20.—BRIDGE END oF 30-Ton CRANE. 


these are rapidly being replaced’ by multiphase motors. The ele- 
vators are all belt driven as shown in Fig. 17, but there is no objec- 
tion to their being direct connected whenever so desired. The 
motors vary from 20 to 30 horse power capacity. Fig. 20 gives a 
view of the bridge end of one of the two 30-ton Shaw standard 
single trolley electric cranes in the main shop, which were supplied 
by Manning, Maxwell & Moore, of New York. These cranes are 
equipped with the electric and mechanical brakes and operated by 
Westinghouse motors especially designed and built for them. The 
span is 67 feet and each of the cranes has a travel the full length of 
the shop. iA a 5 

Electric Omnibuses. 

It is reported that two lines of omnibuses, to be electrically 
propelled, will shortly start running between Hammersmith and 
Liverpool Street stations, London—one line running north of 
the park by Notting Hill, Bayswater and Oxford Street; 
the other on the south by Kensington and Piccadilly. 


Needed [lore Light. 


The Electric Lighting Committee of Belfast, Ireland, at its 
last meeting considered an application from the gas company 
for the supply of electric current to the gas works. Someamuse- 
ment was caused by the application, which was referred to the 
city engineer for report. 
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Telephone Trunk Lines in England. 


The first and most important stage in the establishment of a tele- 
phone system for the United Kingdom in conjunction with the post 
office was, we learn from the London LZiectrical Engineer, recently 
completed, and London for the first time put into telephonic com- 
munication with Edinburgh, Glasgow, Belfast and Dublin. The 
most easterly wire from London 1uns to Ipswich, by way of Chelms- 
ford and Colchester, and the most southernly to Brighton, two 
wires being used in each case. The Midlands are 
served by a line of from sixteen to four wires, 
passing through Nottingham, Sheffield and 
Leeds, to Newcastle, and feeding Derby, Birm- 
ingham and Leicester from Sheffield and Not- 
tingham; Manchester and Liverpool, on the one 

side, and Hull on the other, 
\ from Leeds; and Hexham and 
Morpeth from Newcastle. At 
Birmingham the line is taken 
southwest to Newport, Cardiff 
and Swarsea, and, by another 
network, to Bristol, Exeter and 
Plymouth. At Leeds, the com- 
munication strikes off to the 
northwest, and passes through 
Carlisle to Glasgow and Edin- 
burgh, for Scotland, and to 
Portpatrick, where a submarine 
A cable across St. Patrick’s Chan- 
" nel is laid to Donaghadee, 
and touch is gained with Bel- 
fast and Dublin. These lines 
are already completed and in 
working order; but there is 
still in progress a syste « direct 
from London to Birmingham, 
leading on tu Derby, where it 
will branch to Liverpool and 
Manchester, passing through 
Cottonopolis to a point where 
it will join the Leeds-Carlisle 
communication. The direct 
service from London to Bris- 
tol, Southampton and Ports- 
mouth will be secured by six 
wires running to Salisbury, 
where they will separate, four 
turning to the Bristol Channel 
and two to the Solent. A 
car couple of wires from Newcastle 
a to Sunderland, and two more 
oO from the same centre to Dar- 
lington and Stockton, will com- 
plete the scheme of the depattment. Alto- 
Oo ( gether, a total of 10,375 miles will be covered, 
and 2,829 tons of copper will be consumed, 
in the following proportions: 2419 miles, at 
800 pounds of copper per mile per wire; 4,914, 
at 600 pounds; 2,646, at 400 pounds; and the 
submarine cable, 24 miles in length which, 
being quadruple, gives a total of 96 miles. 
The mileage at present completed is 7,595 miles. 
The extent of private undertakings to be pres- 
ently absorbed is about 28,000 miles. The 
distance to Dublin, as traversed by the wire, 
is 467 miles, which is a notable increase on the 
334 miles followed by the railway from Euston 
via Holyhead. ‘The longest circuit over which’ 
the postoffice authorities have spoken by link- 
ing the largest possible number of wires is 
1,270 miles, and the result of the experiment is considered by them 
to be quite satisfactory. 
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Amount of Light Per Capita in Paris. 








The amount of artificial lighting in Paris in 1855 is said to have 
been 3,765 candle-hours per year per capita, which was increased 
to 11,302 in the year 1889, 
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Polyphase Currents. and Motors. 





Much confusion has been created in the minds of beginners by 
the habit of some writers of using current in the singular when 
writing of polyphase currents. This, of course, is a manifest error, 
the presence of the word phase in itself carrying a contradiction. 
As will be illustrated later on, a polyphase system is one in which 
two or more simple alternating currents are employed, but which 
do not simultaneously pass through an identical value, as, for 
example, the maximum value. That is, one of the two simple 
alternating currents of a two-phase system passes through its max- 
imum value a quarter period after the other, while in the three- 
phase system the three simple alternating currents have phase dif- 
ferences of a third of a period. 

In every alternating-current circuit the potential is first positive 
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and then negative; that is, the current in one half-period flows in 
one direction and in the other half-period in the opposite direction. 
This change of value of the potential, or electromotive force, of the 
simple alternating current is usually graphically represented by 
some such wave line as shown in Fig. 1. At any instant the value 
of the E. M. F. is determined by selecting a point on its wave cor- 
responding to the proper time, as indicated on the zero line, and 
referring the point to the scale at the left. The part of the curve 
above the zero line is usually taken to indicate positive potential, 
and that below the zero line as negative potential. It should here 
be remarked, however, that the zero line shown in the diagrams is 
one chosen for convenience, as the true zero line would be one tan- 
gent to the lower portion of the curve. Reference to the dia- 
gram will show that an alternation occupies half the time of 
a cycle, and that a cycle or period is the total change that takes 
place in the E. M. F., from zero to maximum in one direction, 
back to zero and to maximum in the opposite direction and to zero 
again. With a bipolar machine one cycle is completed with each 
revolution of the armature, and with a four-pole machine, two 
cycles per revolution, etc. The fluctuations in E. M. F. go on con- 
tinually and very rapidly in every alternating-current circuit and 
distinguish it from a direct-current circuit, in which the voltage is 
constant and the flow of current continuously in one direction. In 
simple alternating-current ci:cuits it has been customary to use 
about 16,000 alternations or 8,000 periods per minute, in which 
case, a complete period occupies only about 1/133 part of a second; 
lately, however, practice has tended to reduce the frequency as low 
as 3,500, and in some cases even to 1,500 per minute. 
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Polyphase currents consist of two or more simple alternating cur- 
rents definitely and accurately related to one another as to time. 
Fig. 2 represents the E. M. F. waves of two-phase currents. It 
will be noticed that the waves are one fourth of a cycle, i. ¢., 90 
degrees apart, the maximum of one wave occurring during the zero 
value of the other wave, and vice versa. In the two-phase circuit 
the E. M. F. waves always maintain this relation to one another. 
If the E. M. Fs. are applied to separate circuits and kept entirely 
independent, they would produce two simple alternating currents, 
one always a little behind the other. We may suppose these cur- 
rents to be produced by two alternators having the same number of 
pole-pieces, the same number of teeth on their armatures, and with 
their shafts rigidly connected together, so that when the armature 
teeth of one machine are opposite its pole centres, the teeth of the 


THE ELECTRICAL WORLD. 


753 


other armature are midway between the poles of its field. If the 
currents of these machines were kept separated, two wires being 
used for each phase, we would have the four-wire two-phase system. 

Fig. 3 represents the three-phase system. It will be noticed that 
there are three waves regularly placed with respect to one another, 
one third of a cycle apart; that is, three-phase currents may be 
considered as being generated by three machines whose shafts are 
so connected that their armature teeth are respectively behind one 
another by two thirds the distance between their pole centres. If 
the leads from these machines were kept separated we would have a 
six-wire system, but each pair of wires can be so connected with 
each of the other two pairs, that three wires serve for three cur- 
rents, which, as stated before, have phase differences of one third 
of a cycle. In practice it is not necessary to use separate generators 
to secure polyphase currents, as it will be readily seen that the 
teeth and coils of a single armature could be so arranged with 
respect to its pole-pieces as to give the required effects. 

To look at the matter from a little different standpoint, we may 
consider the similarity between a direct current and a polyphase 
generator. As is well known, whether a machine shall give a 
direct or alternating current depends, not on the number of pole- 
pieces nor the form of armature winding employed, but solely on 
whether the armature windings are connected to a commutator or 
to collecting rings. Every dynamo armature has generated in its 
windings an alternating current, which may be rectified by means 
of a commutator, or used as an alternating current through the 
interposition of collecting rings. This is exemplified in rotary 
transformers, which have collecting rings on one end of the arma- 
ture and a commutator on the other. When driven as a generator, 
these machines will supply either direct or alternating currents, as 
preferred, or direct currents may be sent in at the commutator end 
and alternating current taken off the rings, or vice versa. Such 
machines are in actual operation, supplying both direct and alter- 
nating currents, at Rochester, N. Y. 
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Suppose we take a simple two-pole direct-current dynamo and 
put a pair of ordinary collecting rings on its armature, in addition 
to the commutator. If these rings be connected to opposite com- 
mutator bars, then the current derived from them will be an alter- 
nating current. Two more rings may be added to the armature and 
connected to two other commutator bars at 90 degrees from the 
first. These last two rings will also give an alternating current 
similar to that of the first two, except that its maximum value will 
occur at the time of zero value of the current from the first pair of 
rings. Thus it will be seen that we attain two-phase currents, and 
all the while the armature currents are exactly the same as those 
in the machine when used for direct current. 

The geueral impression prevails that there is something particu- 
larly mysterious and intricate about the action of a polyphase motor, 
and that it is entirely different in action from the ordinary direct- 
current motor. But it will be recognized that the machine just 
described can, of course, be reversed and run as a motor, the cur- 
rents in the armature, and the reaction between the armature and 
field being the same, whether the armature is supplied by direct 
current or by polyphase alternating currents. This motor, when 
supplied with alternating current, is a synchronous type of motor, 
in which it is essential that the speed of. rotation of the armature 
should correspond to the rate of alternation of the current; this fol- 
lows from the fact that the currents in the armature must corre- 
spond with those which would flow in the direct-current machine, in 
order that the poles produced by the armature currents may be main- 
tained in fixed position with relation to the field poles. If the 
armature speed is a little less than synchronous speed, it is clear 
that the poles produced by the armature will not maintain a con- 
stant position, but will rotate at a speed depending upon the rela- 
tion between the speed of the armature and the rate of alternations. 
The reaction of a revolving pole of this sort upon a fixed and con- 
stant field will tend to produce rotation, sometimes in one direction 
and sometimes in the other direction, the result being that the 
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armature will come to rest, or cannot be started in motion. If, 
however, the field pole itself were to revolve and keep just ahead of 
the pole produced in the armature, then there would be constant 
reaction and pull, or torque, in one direction. This is accomplished 
by a different type of field, in which the currents are induced by 
the armature itself, very similar to the currents in the secondary of 
an ordinary converter. The armature induces the currents in the 
field, which in turn produce poles which are displaced in position 
from those in the armature, and reaction between the poles takes 
place, producing motion similar to that in the direct-current motor. 

The two-phase synchronous alternating-current motor is therefore 
essentially the same as an ordinary direct-current motor, except 
that the alternating currents which are required in the armature are 
supplied directly instead of being produced from a direct current 
by a commutator. In the non-synchronous type of motor the field 
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one third of its outside diameter; numerous holes are drilled through 
it, parallel to the axis, so as to increase the resistance to the desired 
amount, and to serve for the circulation of the oil in the bath in 
which the cylinders are placed. The connectors are made of large 
copper bars inserted in two holes, parallel to the axis and diametri- 
cally opposite to each other, the current therefore flowing through 
the two halves of the manganine ring in multiple; these terminals 
are carefully soldered with silver. The connections for the volt- 
meter are made of manganine strips screwed to the cylinder near 
where the copper leads enter it, and are soldered with tin. Great 
care is taken to have the leads sufficiently large; those in the small 
apparatus are made of round copper bars 15 mm (about 5 in.) in 
diameter, and in the large one about 50 mm (about 2 in. ) in dia- 
meter, being a little less where they pass through the casting. It is 
not stated why the leads are not formed of manganine in the form 








STANDARD RESISTANCES. 


poles ate not produced bya separate direct current but by an 
induced current, and these field poles are not fixed in position, but 
are transferred from point to pointin the field, and’ maintain such a 
position as to give the proper reaction and torque between the arm- 
ature and the field. 

A further modification of the alternating-current motor, which 
seems a very radical one in form, but is really a very slight one-in 
theory, is that in which currents are supplied to the outer or fixed 
element instead of the 1otating element. The outer part is here 
really the armature. For simplicity and to avoid confusion the 
words ‘‘armature’’ and ‘‘field’’ have been discarded at the West- 
inghouse works, and ‘‘primary’’ is applied to the element to which 
currents are supplied, either ‘‘stationary’’ or ‘‘revolving’’ as the 
case may be, and ‘‘secondary’’ is applied to the element in which 
currents are induced, and this may also be either ‘‘revolving’’ 
or ‘‘stationary,’’ depending upon the type of construction. 

This relation between the two kinds of apparatus is very clearly 
exemplified in the types now being produced by the Westinghouse 
Company. It is very interesting also to see how the types of alter- 
nating and direct-current generators are similar in general form, 
and in many cases the construction is almost identical, with the 
exception of the substitution of collecting rings for commutator. 


Standard Resistances for Strong Currents. 


The new standard resistances of the Berlin Reichanstaldt for 
measuring large currents by the voltage at the terminals of a 
known resistance, are described by Dr. Feussner in the Zilekiro- 
technische Zeitschrift, from which we reproduce the accompanying 
illustration. The first resistance has a value of 100 microhms, and 


can be used for currents up to several hundred amperes, and for 
a short time up to 1,000; the second resistance has a value of 10 
microhms and is intended for currents up to 10,000 amperes. Instead 
of the usual bands of metal, these resistances are made of a casting 
of manganine in the form of a short hollow cylinder, having about 
the same width as its diameter, and having a thick wall, which 
appears from the illustration to be about equal to a little less than 





of large blocks cast as a part of the original casting, to which the 
copper is then fastened; this would avoid all thermo-electric effects 
in that portion of the resistance which is used in the measurement. 


Leakage Currents and Metallic Sodium. 


Our readers are aware through our columns of the recent dis- 
cussion in England as to the formation of metallic sodium by leak- 
age electric currents, and from what follows it will be seen that in 
Boston a similar case has been observed. At the request of the Bos- 
ton Fire Underwriters’ Union, Messrs. Forbes and Glidden of that 
city recently made an examination of a substance found in the 
casing about the electric mains in the basement of the Pray build- 
ing, and we give below an abstract of their report. 

The substance discovered was in reality impure metallic sodium 
mixed with partially disintegrated wood, the metallic sodium being 
the product of an electrolytic decomposition of impure sodium 
hydrate. This sodium hydrate came from the cement mortar used 
in laying the brick wall of the basement, upon which the wires 
were supported. Some of the hydrate may have possibly worked 
its way through the wall from the cement used in the foundation of 
the paved street (Washington Street), immediately adjacent. 

The electric current which caused the electrolytic action was due 
to a leak inside the casing from one of the mains to another, the 
leak having been produced by the action of the sodium hydrate on 
the insulating covering of the wires. This covering was what is 
known as ‘‘Weather-proof,’’ consisting of a cotton braiding cov- 
ered with tar, which material is readily attacked by sodium hydrate 
and its insulating properties destroyed. The general arrangement 
of the wires in the front of the Pray Building is shown in the 
accompanying sketch. 

The three street mains enter at the point 4, and pass through the 
safety catches C, and meters 4/, to the wooden casing which starts 
at D. From this point the wires are run on porcelain knobs inside 
the wooden casing, behind the water pipe P, turning upward at £Z, 
and leaving the wall at G. Inside the casing the wires were par- 
tially covered by an insulating tubing consisting of tarred paper. 
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The deposit of sodium was found at the point marked Son the 
sketch and extended over an area represented approximately by the 
shaded portion. The wood at this point was badly eaten and dis- 
colored by the caustic action of the sodium, and for some distance 
around, especially along the top of the casing, was soft and wet. 

For several months before the sodium was found, a slight smoke 
had been noticed to issue occasionally from the casing. When the 
front of the casing was removed, the wires, tubing and woodwork 
about the point S were covered with a thick liquid, which had 
dried in places to a white substance resembling discolored salt and 
which was slippery to the touch and strongly corrosive. The 
metallic sodium was smoking and when moistened and struck with 
any hard material gave off flashes of fire. 

The following tests were made shortly after the discovery of the 
deposit, upon which the explanation given above is based. The 
substance was determined to be mainly metallic sodium by its 





DIAGRAM OF WIRES ENTERING PRAY BUILDING. 


appearance and characteristic reactions, and by its color in the 
Bunsen flame. The sample upon which the test was made was 
about half wood partially disintegrated, adhering to which was a 
mass composed of white sodium hydrate on the outside, with the 
metallic sodium in the centre. 

Samples were taken from the surface of the wall at numerous 
points along the front of the basement, each of which gave a strong 
alkaline reaction. The moisture on the wall was also strongly 
alkaline. 

The insulation on the wires about the point S was found to be 
practically destroyed. The upper two wires (negative) were in the 
worst condition; the middle two (neutral) were nearly as_ bad; 
while the lower two (positive) had not been so much affected. 

The outer covering of tar, especially on the negative and neutral 
wires, had been dissolved by the action of the caustic, leaving the 
braiding bare and saturated with the sodium hydrate, which had 
dried white in places. 


Opinions Regarding the Berliner Opinion. 


The following views of managers of opposition or independent 
telephone companies as to the probable effect of the recent decision 
in the Berliner case will show how the subject is viewed by these 
gentlemen: 

‘*The article and the editorial in THE ELEcTRICAL WoRLD 
explaining the opinion of the United States Circuit Court of 
Appeals in the Berliner case is evidence to us that you have the 
interest of your telephone subscribers to heart, and that you will 
continue to look out for them in the future as you have in the past. 

‘FLORIDA TELEPHONE & CONSTRUCTION COMPANY, 
‘*James D. Randall, President, Memphis, Tenn.’’ 

‘*The question is entirely a simple one so far as concerns the 
Standard Telephone Company. We are in the telephone business, 
and have all the orders in hand and as many im sight as we can 
possibly handle, so that our hands are full taking care of practical 
business. ‘‘STANDARD TELEPHONE COMPANY, 

‘*Thurlow Weed Barnes, President, New York.’’ 

‘*] write to thank you sincerely for what you have published in 
THE ELECTRICAL WORLD relating tothe opinion in the Berliner 
telephone patent case. Until I had read this I was at a loss to 
obtain intelligent information bearing upon the subject. We pio- 
pose to go right on with the business and are meeting with won- 
derful success. Our plant has been removed to Madison, Wis., 
where we are meeting with success beyond our expectation. 

‘*S. S. Kinvincton, M.D., Minneapolis, Minn.’’ 


‘**It seems to be the current impression that while the Bell Com- 
pany is looked upon as usurping the rights it is enjoying by appro- 
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priating privileges that in reality belong to the public, the public at 
large, particularly those who have capital to invest in this line of 
industry, are afraid of the power wielded behind the throne by the 
Bell Company. After having fully gone over the history concerning 
the telephone situation it would appear to the average person that 
it is impossible to get and sustain a decision in even the higher 
courts adversely to the interests of this company. 
‘*THE NOWOTNY ELECTRIC COMPANY, 
‘*John S. Nowotny, General Manager, Cincinnati, O.’’ 


‘‘THE ELECTRICAL WORLD’s digest of the opinion in the Ber- 
liner case, giving some interesting data, reached here ahead of any 
other information on the subject, and for this we feel you should 
be particularly complimented. The Worup is the only electrical 
paper, as far as I know, that has put before its readers and the 
general public a digest of the situation up to the present time. In 
other words, you seem to have got about three or four days ahead 
of the others. There is to be an exhibition here in the Bullitt 
Building, commencing Thursday, June 27, of our telephone and 
the Gould-Smith switchboard. A complete working switchboard 
showing entire system will be in operation. We have, we believe, 
the only non-infringing system, and certainly we have got something 
that will be new to the public as well as the readers of the electri- 
cal papers. 

‘‘UNITED STATES TELEPHONE CONSTRUCTION Co., 
‘*A, H. Chadbourne, Gen. Mgr., Philadelphia, ’’ 


‘*The decision in the Berliner case will probably have the 
present effect of keeping some uninformed persons, and others natur- 
ally timid, from aiding in the development of the independent tele- 
phone field, thus working an injury to themselves, the trade and to 
the public, and the carrying out to such extent of the probable 
designs of the Bell Company. But that the Bell will be able ulti- 
mately to maintain a monopoly of the telephone business through 
that monumental piece of patent jugglery—the so-called ‘Berliner 
patent of ’91’— we cannot believe. ‘Our friends the enemy’ claim 
that this patent covers all forms of microphone transmission. They 
are working a stiff bluff—if we may be pardoned the expression—- 
perhaps thinking there is nothing to lose by claiming too much. 
They appear to base this claim on the ‘constant-contact, variable- 
pressure’ combination. The Berliner, Edison, Bell and Hunnings 
patents of ’77 either did or did not involve this principle. If they 
did not then, they do not now. If they did then involve this prin- 
ciple, why should a so-called patent issued some 14 years later 
prevent the public from enjoying the benefits to be derived from 
these expired patents? 

‘*THR RAWSON ELECTRIC Co., 
‘*T. M. Brush, Secretary and Treasurer, Elyria, O.’’ 





Output of Polyphase [achinery. 


To the Editor of The Electrical Worlds 

S1r:—In your editorial of June 15, commenting upon my paper, 
dealing with the output of polyphase machinery, you make a state- 
ment which might lead to the impression that the heating effect‘ in 
an armature, and the consequent limitation in its output, had not 
been taken into account in the treatment of the subject. By refer- 
ring to the paper in question it will be seen that the basis of compari- 
son of output under the several conditions considered is that of 
identical copper and iron losses, which is equivalent to a compari- 
son on the basis of equal rise in temperature. The armature iron 
loss of the polyphase yenerator is the same as that of the direct-cur- 
rent generator, and the armature iron loss of the rotary transformer 
is assumed the same as that of the direct-current generator, 
although in reality it is less, and for this reason the result obtained 
for the output of the rotary transformer is slightly low. This differ- 
ence in iron loss was touched upon at the close of the paper, but was 
not brought intothe discussion because it was thought that the com- 
plication thus introduced would not compensate for the slight differ- 
ence in the result. In reality the iron and friction losses might be 


.neglected in the case of the rotary transformer on the assumption 


that the power required for them is supplied to the pud/ey of the 
machine. For the copper loss due to that part of the armature 
current which supplies power for the iron and friction losses is 
small, and is partially, in some cases wholly, offset by tbe 
decreased iron loss referred to above. , For this reason equation 
(8) of the paper is sufficiently accurate for all practical purposes 
although curve # was plotted from equation (7). If, as it seems, 
the paper was not sufficiently explicit upon these points, I take 
this opportunity of remedying the oversight. 
Pittsburg, Pa. RALPH D. MERSHON, 











Note, —-The object of this department is to give a digest of the principal tech- 
nical articles on electrical subjects appearing in American and foreign period- 
icals. The abstracts will contain, briefly. the nature of the article, its object, 
and the most important data or conclusions, as far as the limited space will 
admit. Abstracts made by the authors, editors, or publishers are solicited and 
should be sent to the Philadelphia office of THE ELECTRICAL WorRLD, 927 Chest- 
nut Street. They should be forwarded so as to be received at least as early as 
the journal in which the original articles appear; they should not be longer 
than the importance of the subject warrants, and must comply with tre general 
outline given above, the compiler reserving the right to edit or reject them. 
Such abstracts may be sent in the English, French, or German languages. It 
will be to the advantage of all concerned if editors of non-electrical journals 
or of such electrical journals as are not regularly abstracted, will send the com- 
piler a copy, specially marked. in which any important electrical article 
appears. 

DYNAMOS, MOTORS AND TRANSFORMERS. 

Theory of the Dynamo.—‘‘L’ Eclairage Elec.,.’’ June 1, contains a long 
article by Mr. Hanappe on ‘‘A Theotetical and Experimental Study of 
a Bipolar Dynamo for Di-phase Currents.’’ His object is to apply 
known principles of the theory of the dynamo to finding a method of 
calculation sufficiently accurate, for practical purposes, for determining 
without experiments the external characteristics of a generator, the 
angles of lead for different outputs and the variation of the loss of flux; 
he deals largely with the calculations concerning the flux; his formule 
do not appear to be too complicated for practical application. He shows 
that the old method of calculating dynamos does not give results which 
agree with those obtained in practice, except for the voltage on open 
circuit, whereas his method gives approximate values which accoid 
with those found in practice. 


Alternators.—A brief abstract of a recent Royal Society paper by Dr. 
Hopkinson and Mr. Wilson is published in the Lond. ‘'Elec.,’’ June 7; 
it is reprinted in THE ELECTRICAL WORLD, June 22, p. 711. 


Single-Phase Allternating-Current Motors.—An Institution paper by 
Mr. Eborall is reprinted in the Lond. ‘‘Elec. Rev.’’ beginning with the 
issue of Juve 7; he reviews what has been done and attained in this 
field; it is an interesting summary but does not appear to contain much 
that has not already been published. 


Connecling Allernators in Parallel.—A system is illustiated ard 
described by Mr. Vietze in the ‘‘Zeit. fuer El>k.,’’ June 1, for thiee- 
phase machines, by means of which the voltage and phase difference of 
the machines to be coupled are measured with a simple apparatus. 


Dynamo Without Jron.—An illustrated description of the machine of 
Prof. Pietzker taken from the German (referred to several times in 
these columns), is published in ‘'L'Elec.,’’ June 8; this machine 1s of 
no practical interest. 

LIGHTS AND LIGHTING. 


Train Lighting.—In Mr Weeks’ serial in the Lond. ‘‘Elec. Eng.,”’ 
June 7, he describes the present plant used on the Great Northern Rail- 
way, accompanied by numerous good illustrations. All the machinery 
is placed in the baggage car, the dynamo being driven from the axle of 
the car by means of a countershaft; there are 22 cells of accumulators in 
each car, and there are 11 cars to a train, each train being provided with 
552-cp of light; eight trains are now running regularly and the mainte- 
nance per year per train is about $750; the initial cost of the outfit is 
about $182 per car, the average candle-powe: is 50 and the cost of sup- 
plying the light is 0.052 cent per candle-power-hour; the lighting is said 
to be successful. 

An article of a general character giving but little detailed information 
is published in ‘‘L’Elec.,’’ June 8. 

Differential Chain Lamp for Continuous or Alternating Currents. 
—An illustrated description of the Kremenezky-Mayer lamp is published 
in the ‘Zeit. f. Elek.,’’ June 1. 


Thermo-Regulated Apparatus in Piactice.—Mr. Bartholomew, in the 
‘‘Rlec. Eng.,’’ June 19, gives bis experience in trying to make a com- 
mercial are lamp, operated by a thermo device in place of the magnet; 
after spendng three years of time and $20,000 he has come to the con- 
clusion that the thermo-regulated apparatus is commercially imprac- 
ticable; heat, cold, dust, steam, smoke, miscellaneous fumes, etc., 
interfere with its operation; he believes that a thermal device cannot 
replace a magnetic one when responsiveness is requisite. 


POWER AND HEAT. 


Hydro- Thermoelectric System.—The article by Mr. Gooch (see Digest, 
June 1,) is concluded in ‘‘L’Keclairage Elec.,’" May 25; he points out 








the advantages of this system for various purposes; most of these bave 


already been stated in these columns. An installation of 45kw will 
be sufficient for welding pieces 25 cm (he probably means mm) in 
diameter in 40 seconds; in spite of the cost of the energy the cost of 
welds made by this method contrasts favorably with that of the usual 
method; he points out the advantages of being able to localize the 
heat by insulating those patts which are not to be heated; this feature 
may also be used to advantage in forging, tempering o: hardening, 
in the latte: especially when only a portion is to be hardened; he 
describes its application to wire drawing, drop forging, tempering, 
cleaning of castings, brazing and electrochemical operations; for tem- 
pering, a solution of carbonate of potash in glycerine is used in prefet- 
ence, as the heating is more rapid, more delicate and more easy to 
contiol; for the subsequent chilling the same bath is used the current 
being merely broken; for superficial hardening he suggests the applica- 
tion to the bearings of car axles which are hardened to a depth of about 
0.5 mm, also to the edges of axles, hatchets and similar instruments: 
the electrolyte for this is a solution of carbonate of potash in wager, and 
the voltage should be relatively high for making the operation more 
rapid. Pieces of conducting metals may also be heated witheut contact 
with either of the electrodes, by metely suspending them in the liquid 
and bringing them near to the negative pole; this is used for smail 
metallic objects. Tbe application of the method in the process of tinning 
sheet iron has not yet been fully developed; the process is used largely 
for brazing, especially in the manufacture of bicycles, on account of 
rapidity; for this the glycerine bath is used and the positive electrode 
should be changed according to the soldering metal which is used; in 
this last application the reducing action of the hydrogen forms an 
important part; in the treatment of minerals the most refractory can be 
easily melted; all metal can be worked by this process. 


Electric Crane at the Port of Havre.—The ‘‘Mem. Soc. Ing. Civ.’’ fcr 
April contains a very long paper by M1. Delachanal accompanied by a 
number of good illustrations; he gives an account, at considerable 
length, of the comparative tests made with different electric systems 
each of which is described, the results of the tests being given in detail. 
Among the conclusions which he arrives at from these tests are the fo!- 
lowing: when the motors are connected in series (he apparently means 
series-wound motors) and ate provided with a rbeostat they are well 
adapted to the work and have a smooth motion énabling them to he 
substituted with advantage for local steam engines; motors in multiple 
(he apparently means shunt-wound motors) ate neither as easily applied 
nor is their action sufficiently smooth to replace steam engines; the 
large current impulse at starting and the sparking when stopped requites 
that they be kept revolving continuously; the compound-wound 
machines approach both of the others without having the advantages of 
either and they are therefore not to be recommended; the expenditure 
of energy for producing the same tractive effect is about 40 per cent. 
greater in series than in the shunt motors, The general results of the 
investigations are that the cranes themselves aie not modéfied apprecia- 
bly by the substitution of electric power, but the cost of operation is 
less 1f the number of cranes is sufficiently great; the dangers &ccom- 
panying isolated boilers then no longer exist, those due to freezing are 
avoided, the whole apparatus is more easily moved and no time is lost 
in statting the individual fires. 


Tri-Phase Transmission Plant.—A brief description of a plant of the 
Fives-Lille Company is briefly described in ‘‘L’Elec.,’’ Jume 8; the 
current is transformed up at the sending station by means of trans- 
formers; there are a few small motors on the lighting circuits; very 
little information is given. 


Water Power Plant in Japan.—According to ‘‘Elec. Friend’’ (Japan) 
for April a plant is projected for supplying the city of Osaka with 
30,000 hp generated by wate: power. 


Transmission of Power.—Several papers on electrical transmission 
of power read at the convention of the New England Cotton Manufac- 
turers’ Association, are abstracted in the ‘‘West. Elec.,’’ June 15. In 
one by Mr. Rice on ‘‘Water Power Development and Its Cost,’’ he gives 
some data regarding several electrical installations; in a projected plant 
at Thornton Shoals, Ga., it is expected to develop 14,000 hp and transmit 
it to Atlanta, a distance of 7.5 miles; the power plant will contain 13 units 
of 1,000 hp each and two of 500; the entire cot 1s estimated at $46 per 
horse-power delivered at the switchboards in the power bouse; the 
operating expenses per year are estimated at $4.20 per horse-power. In 
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another proposed plant of 36,000 bp the assumed cost_willjf{be $73.97 per 
horse-power and the estimated cost of operation will be $6.09. In 
another 20,000-hp plant the estimated cost is $46 62 per horse-power, the 
cost of operation being $4.09 per horse power. In a paper by Messrs. 
Stone and Webster on ‘‘Electric Driving of Textile Establishments’’ they 
discuss the subject but give nothing new. In a.paper by Mr. Eccles on 
‘‘Operating by Electticity from a Distance,’’ he gives some details of 
the operation of the thiee-phase plant at Taftville. A paper by Mr. 
Paine on ‘‘Electrical Driving of Textile Establishments, ’’ a long abstract 
of which is given, treats the subject in a general way and is intended 
apparently for non-electrical engineers. 

Electric Mine Hauling Plant.—A description by Mr. Sprague of the 
plant at the Berwind-White Company’s colliery, Pennsylvania, is pub- 
lished in the ‘‘Eng. & Min Jour.,’’ June 1. 

Proposed Power Bridge at Buffalo.—A brief account of the non-elec- 
trical features of the projected power plant of Mr. Mather is given in 
the ‘West. Elec ,’’ June 15. 

Electric Clutch.—The MacDonald clutch is described and 
in the ‘‘West. Elec.,’’ June 15. 


illustrated 


TRACTION. 


Belt-line Power Station in Baltimore.—A brief paper by Dr. Duncan, 
read at the convention of Railway Telegraph Superintendents, is 
reprinted in the ‘‘Elec. Age,’’ June 22 (this is the power house which is 
to supply the current for the large locomotives). It consists practically 
of two separate plants, one for power and one for lighting; for power 
there are four 10-pole generators, compound wound, of 500-kw capacity, 
at 700 volis, making a total capacicy of about 3,000 amperes fo1 traction 
purposes; the incandescent lighting is done by means of alternating cur- 
tents, and theie are in addition eight arc light machines fo1 50 lights each. 
The overhead conductor for the locomotives is described and illustrated ; 
it is an iron trough composed of two bars shaped like the !tetter Z. and 
supported so as to leave a slot one inch wide between them; a trolley 
shoe weighing about 25 pounds passes through this slot and slides on 
the horizontal surfaces of the conductor bats; it is made of brass and is 
over two feet in length; the overhead stiucture is suspended by means 
of two sets of insulators which thus affords a double insulation and it 
is necessary for botb insulators at a point of suspension to be defec- 
tive, in order to cause a leak; the data for the lncomotive is also given. 

Trolley Currents and Automatic Signals.—In a brief paper by Mr. 
Thayer, read at the convention of the Association of Railway Telegrapb 
Superintendents, is reprinted in the ‘‘Elec. Age,’’ June 22; he describes 
a curious occurrence in Chicago on one of the trunk lines in which a 
block semaphore signal remained in the safety position when a rail was 
removed, and it was shown to be due to stray currents from neighboring 
trolley lines; in another case the signal would go to the danger point 
on the approach of a trolley car and resume the clear position after the 
car had passed, the trolley current being apparently of opposite polarity 
to the signal current; examination showed that currents whose potential 
varied from a half to five volts and in some cases 15 volts, were found 
to flow in the tracks; he states that one tenth of a volt is sufficient to 
hold a signal to safety when it is once up and that therefore even a 
small leak from a neighboiing trolley line is objectionable; the only 
absolute remedy is the double trolley. 


Transportation at the Paris Exposition.—The ‘‘St. Ry. Gaz.,’’ Jure 
15, publishes a map of a portion of Paris showing the location of the 
electric belt line which encircles the exhibition grounds, the plans of 
which road, it appeais, have teen adopted; it will be about 2.5 miles 
long, partly on grade and partly elevated; it is expected that electric 
lines leading to the exhibition will be constructed in the city. 

Philadelphia.—The ‘‘St. Ry. Gaz.,’’ June 15, begins an illustrated 
description of the Electric Traction Company’s plant in Philadelphia. 


Accumulator Traction.—A portion of the article abstracted in the 
Digest, June 1, is reprinted with some of the illustrations in the ‘‘West. 
Elec.,’’ June 22. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Statistics for Japan.—The ‘‘Elee. Friend’’ (Japan) for April contains 
an article by Mr. Katogi, in which he gives the following statistics for 
the end of 1894: number of electric light companies 23, number of 8-cp 
incandescent lamps 106,160, number of 1,200-cp arc lamps 370; the 
amount of electric power used was 1,023 bp; atthe end of 1892 the number 
of isolated plants was 5], the number of incandescent lamps of different 
candle-powers 20,553 and the number of are lamps 163. 


Alternating-Current Practice.—l.ond. ‘*Lightning,’’ May 30, contains 
an interview with Mr. Moridey on ‘‘Press, Practices and Principles,’’ 
chiefly on alternators and alternator current psactice. 





Three-Wire System.—‘‘El'ty,’’ June 19, contains an article intended 
to show that this system is no longer necessary, as it is claimed that 
othe: and better methods exist; these are described, although not very 
clearly and in some respects incorrectly. The first system is that used 
in Vienna and was described by Crompton ina paper read before the 
Institution of Blectrical Engineers (London), Vol. 17, No. 72 and 73 
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(several years ago), the title being ‘‘Central Stations Lighting, Transfor- 
mers vs, Accumulators’’ (those desiring a desciiption had better consult 
this original description); it appears from the present abstract that the 
system consists in charging a number of different local groups of 
accumulators in series, each group being then used as an independent 
source of current for lighting by the usual constan: potential system, 
the regulation of the voltage appears to be accomplished, (as is usual in 
accumulator systems,) by a number of cells at the end of each group, 
which ce!ls are switched in and out of circuit in order to keep the volt- 
age constant; in charging they are presumably cut out of circuit as soon 
as they have received their full charge; the description at present 
referred to, states that ‘‘in each accumulator one terminal is permanently 
connected to one of the discharge mains and to one of the charging 
mains’’ which evidently is incorrect as that would short circuit ‘‘each 
accumulator’’; ‘‘the other terminal attached to the other mains can be 
shitted from cell to cell according to the electromotive force required in 
the corresponding lamp circuit.’’ A description of another well-known 
system is quoted, in which a single dynamo is used to charge two groups 
of accumulators in series, which discharge into a three-wire system, the 
neutral wire being connected to their middle point. 


Gas Engine Plani.—A brief, illustrated description of the plant of the 
Midland Railway Company, at Leicester, Eng., is published in the 
**West. Elec.,’’ June 22; itis said to be the largest of its kind in England. 

Steamship Plant.—A brief, illustrated description of the plant on the 
steamer Northwest, plying on the Great Lakes, is published in the 
“*West. Elec.,’’ June 15. 


WIRES, WIRING AND CONDUITS. 

Effects of Lightning Discharges on Underground Cables.—In an illus- 
trated asticle by Dr. Preller, in the Lond. ‘‘Elec.,’’ June 7, he descrihes 
the way in which the cables are laid through the St. Gothard tunnel and 
the way in which they are protected against lightning; he describes in 
detail the recent damage due to lightning and gives several explanations 
of the phenomenon. The tunnel is about ten miles long; at first the 
cables were laid in an iron channel eight feet above the rails, but this 
rapidly deteriorated owing to the action of the gases and water in the 
tunnel, and they have therefore been transferred to a trench below the 
tracks; the telegraph and telephone cables were protected with lightning 
arresters at the terminal stations of the tunnel, the telegraph cables 
being connected to overhead lines at the ends of the tunnel; the tele- 
phone cable is protected at both ends and is a self-contained metallic 
circuit in the tunnel, completely insulated fiom the earth, being 
nowhere connected to overhead wires; inthe telegraph cable a fault 
occurred near the middle of the line and in the other quite near both 
ends. Iu the opinion of the makers of the cables there was a simulta- 
neous discharge at both ends, with electricity o¥ the same sign, the two 
waves meeting midway iu the tunnel where the cable was unable to resist 
the maximum potentials; according to another view an oscillatory and 
high-tension discharge occurred at one end and its still higher tension 
midway in the cable coincided with a weak joint in the insulation; but 
neither of these explain why the arresters failed to act. Mr. Preller 
thinks the phenomenon was due to a weak discharge and the abseace of 
impedance coils in combination with the lightning arresteis; he believes 
that if the discharge had passed through the cable to the noithern end 
the self-induction of the telegraph appaiatus would p1obably have forced 
it harmlessly to earth; as to the telephone cable he believes it could be 
due to either a side discharge, to induction or to an indirect discharge 
at both ends of the cable; it by no means follows that there was a weak 
point in the insulation; it confirms Dr. Fleming’s observations; ‘he cites 
experiments by Zielinski as confirmatory evidence; from the results of 
more than 150 experiments with nine different arresters he prepaied a 
table showing the mean efficiencies obtained, that is, the percentage of 
the discharge which was forced to earth under varying self-induction of 
the impedance coils; from this it is seen that even a small self-induction 
of 0.094 hentys sufficed in all cases to obtain an efficiency of 100 per 
cent., that is to foice the full discharge to earta. His experiments also 
showed that the efficiency of the arresters was not appreciably affected 
by the earth-plate resistance even when this was increased to 100 ohms, 
that the result was probably the same whether the arrester was placed 
in the main or in a shunt circuit, and that the efficiency of the nine 
different forms varied only within very narrow limits. The company 
has replaced all the original lightning arsesters by tinfoil safety fuses 
melting at 4% to 1 ampere, and by lightning arresters composed of carbon 
blocks separated by a mica plate 0.3 mm thick ; he believes it to be 
a question whether impedance coils so placed in front of the lightning 
arresters as to obstruct the flow of the ordinary current as little as possi- 
ble would not be preferable to safety fuses; he shows tolerably conclu- 
sively that the side-flash phenomenon is not imaginary; that with resist- 
ance values such as are generally met with in practice, a very small 
impedance coil ettectually shunts the discharge to earth. 

Multiple Cables Insulated with Ropes.—The Clouth system is illus- 
trated and described in the ‘‘Elek. Anz.,’’ May 19; several wires run as 
one cable are insulated from each other by being wound partially with 
ropes peculiarly knotted so as to keep the wires apart. 





Conductor Materials. -Mi. Perrine’s serial is continued in ‘‘Elec. 
Eng’ing’’ for June; he reprints some interesting tables deduced by a 
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Paris firm, showing the effects of the addition of one tenth per cent. of 
various metals to the copper; also tables showing the strength and con- 
ductivity of various alloys used for wires for overhead spans; he points 
out that while the strength and ductility are quite great the general intro- 
duction demands a far greater conductivity, strength and ductility than 
any of those so far investigated; the resistance of pure iron wire is 
given by the best authorities as 5.95 times that of an equivalent copper 
wire; this corresponds to 56.03 ohms per mil-foot at 0 degrees C., 4121.6 
pounds per mile-ohm or 9,480 in C. G. S. units of resistance per cu. cm. He 
gives the results of the tests of M1. Hamilton of some galvanized Swedish 
iron showing that the best galvanized iron wire used in this country has 
a conductivity of 96.6 per cent. for larger sizes and 97.3 per cent. for 
smaller sizes,as compared with that of pure i:on, while the breaking strain 
is approximately 45,500 pounds per sq. in. of iron; au iron wie having 
98 per cent. is used in England and has a weight of 4,480 pounds per 
mile-ohm with a tensile strength of 50,000 pounds per sq. in. ; the softest 
qualities of Bessemer or open-hearth steel do not give better results than 
5,000 and 6,000 pounds per mile-ohm with a breaking strength not much 
over 60,000 pounds, while cast steel of 150,000 and 200,000 pounds breaking 
strength has a resistance of 16 times that of copper, and weighs app1oxi- 
mately 12,000 pounds pe: mile-ohm; soft steels of 5,000 pounds per mile- 
ohm are considerably less expensive and their strength and uniformity 
renders them preferable to common puddle iron which has about the 
same specific resistance and it is therefore customary to use such steel 
wire for short telegraph lines in preference to those having a better 
conductivity. 


Danger in Flexible Cord.—In a brief atticle by Mr. Haskins in the 
‘‘West. Elec.,’’ June 22, he points out the dangers in the use of flexible 
cord, which are chiefly that very often a poor, cheap quality is used and 
that on account of the convenience, it is too often used in place of 
fixed wires. 


Interior Conduit.—A long, illustrated description of the process of 
manufacturing, and the factory, is published in the ‘‘Klec. Eng.,’’ June 
19. The tubes are made of sheating paper which is cut into strips and 
wound spirally in four iayers, on a mandrel, forming a tube, the over- 
lapping part being pasted; after drying for a week it is vulcanized by 
being immersed for about an hour in the curing compound the basis of 
which is a bi-product of petroleum called petrolite, which is kept at the 
boiling point; it is then immersed in another vat containing a mixture 
(not described) which renders it alkali proof; finally it is rodded to 
make the bore smooth. That which is to be iron armored is passed into 
an iron pipe heated up to 300 degrees by steam, the tube being first 
immersed in a tank of hot insulating mixture; the brass-armofed tubes 
are covered with a strip of brass the ends of which are folded together 
making a longitudinal lock seam which is claimed to be waterproof. 


Telegraph Line Construction.—A paper by Mr. Parker read at the 
convention of the Association of Railway Telegraph Superintendents, is 
reprinted in ‘‘Elec. Age,’’ June 27; he points out a number of difficul- 
ties encountered chiefly in mountainous regions and recommends that 
the best civil engineers be engaged for the construction of such lines. 


ELECTRO-PHYSICS AND MAGNETISM. 


Phase Shifting in Electrolysis with Alternating Currents.—The 
‘*Klek. Zeit.,’* June 6, contains a short article by Mr. Peukert. Froelich 
and Steinmetz have shown that in the alternating-current arc the phase 
shifting between the voltage and the current is only apparent and not 
real; in the present article the author endeavors to find expe1:imentally 
whether the sume is true in a voltameter through which an alternating 
current flows. A voltameter and an inductionless resistance were placed 
in series; an alternating current of 96 periods was sent through them, 
the voltage and current curves being measured and plotted; the latter, 
which are given, show that there is neither a change in form no1 a 
difference in phase due to the voltameter. The experiment was made 
with acidulated water and platinum electrodes and was repeated with 
electrodes of platinum wire and with others of carbon, all of which gave 
the same result. It, therefore, follows that the energy consumed in a 
voltamete: used with alternating currents is equal to the product of the 
current and the voltage; this was also proved by direct measurement; a 
result of practical importance is that resistances made of liquids may 
be used with alternating currents as inductionless resistances. The 
experiments were repeated with a voltaic arc and showed that while 
there is no phase shifting, the voltage curve departs very decidedly 
from the sine form; it rises abruptly then falls very slowly during the 
greater part of the period and then very rapidly. 


Hall Phenomenon.—‘‘I,’Eclairage Elec.,’’ June 1, contains an article 
of some length by Prof. van Aubel, in which he gives a discussion on 
the subject, rich in references, and describes experiments made hy 
himself. Among his conclusions are the following: the electrolysis of 
nitrate of bismuth (nitrate acide de bismuth) or of the double tartrate of 
bismuth and potassium, give adherent deposits on an electrode consisting 
of a platinized mirior; the resistance of bismuth obtained from the frst 
compound increases considerably in magnetic fields and the thin layers 
obtained show the Hall phenomenon very decidedly both for continuous 
and for alternating currents; layers made from the double tartrate do 
not show the Hall phenomenon; the thin plates of bismuth can be pro- 
juced by the process which he gives, without difficulty and can be made 
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much thinner than by other methods; the Hall phenomenon as observed 


_ with these thin layers of bismuth, forms a very sensitive method for 


measuring magnetic fields and for this purpose the E. M. F. can be 
measured by a capillary electrometer or by the method of Fuchs; the 
Hall phenomenon can also be used for measuring the component of the 
earth’s magnetism in any direction, by using very sensitive galvano- 
meters; bismuth does not appear to follow the law of Kundt, that the 
velocity of propagation of light in metals is proportional to their electric 
conductivities. 


Vacuum Tube After-glow.—Mr. Palmer, in the Lond. ‘‘Elec.,’’ June 
7, in reply to a recent communication of Mr. Lomas (see Digest, June 
1), gives references to descriptions of the phenomena in THE ELECTRI- 
CAL WORLD, Jan. 20 and Sept. 1, 1894, and states that in addition he has 
collected some data which he gives; the influence machine is better 
adapted than Ruhmkorff coil; if a 16-cp lamp be heid in the band by 
the bulb and the base brought near an influence machine the interior 
will glow and the filament will bend, gradually approaching the side of 
the bulb and producing the crackling discharge; if the bulb contains 
some loose pieces of carbon it will have great capacity and if isolated 
on a table it will glow for eight minutes. He concludes that if a charged 
body be surrounded by rarefied gas the molecules of gas will be attracted, 
will receive charges and be thrown off; a relatively small voltage will 
produce a visible glow. 


Cathode and Light Rays.—A French Physical paper by Mr. Curie is 
abstracted briefly in the Lond. ‘‘Elec.,’’ June 7; he describes experi- 
ments to find whether light rays were deviated by a magnetic field like 
cathode rays; he finds there is no deviation in 20cm ina strong field; 
although he does not think these experiments are conclusive ptoof that 
cathode rays are different fiom those which constitute light, yet be 
believes they tend to show that there is some difference. 

Electric Discharge Through Gases.—A Royal Institution lecture by 
Prof. J. J. Thomson is teprinted in the Lond. ‘‘Elec ,’’ June 7; he 
describes and discusses some phenomena connected with the passage of 
electricity from the gas to the electrode and vice versa and some prope!- 
‘ties of a discharge when its course lies entirely in the gas; several of 
the experiments have already been described in these columns. 


, 

Sound Produced by Thermic Radiation.—The Lond. ‘‘Elec. Eng.,’’ 
June 7, mentions briefly a paper by Mr. Semmola, from the ‘‘Comptus 
Rendus,’’ (no date given) in which he shows that intermittent solar 
light focussed on the gilded metallic plate, 2 mm thick, of a Hunnings 
microphone, produces a distinct sound in a telephone connected with it, 
the intensity of which increases with the frequency, and it is greater 
when the plate is covered with smoke black; there is no sound when 
the light passes through non-thermo substances; the point of light 
should be hot enough to carbonize paper. 

An abstract of a paper by the same author and which appears to be 
similar to the one from which this is taken, is published in the ‘*Elec. 
Rev.’’ (N. Y.), June 19. 


Telephones and Earthquakes.—According to the Lond. ‘‘Elec. Eng.,’’ 
June 7, Prof. Estrada, of Mexico, suggests the use of the telephone with 
a grounded return circuit for foretelling earthquakes in volcanic regions; 
he suggests making a microphone in the form of a pendulum suspended 
on a thin spiral wire so arranged as to close a magnetic circuit with the 
slightest motion; he proposes to connect the central observatory with 
the base of the volcano Popocatepetl, grounding itin one of the deepest 
cracks aud connecting the other end with a deep artesian well. He 
believes that eruptions and earthquakes may thereby be foretold many 
days in advance. 


Electric Conductivity and Convexion in Poorly Conducting Dilute 
Solutions.—A paper by Mr. Warburg from the ‘‘Wied. Ang.,’’ 54, p. 396, 
is abstracted in the ‘‘Elek. Zeit.,’’ June 6. 


Electric Oscillation of Short Wave Length.—Prof. Righi’s long serial 
is concluded in ‘‘L’kclairage Elec.,’’ May 25. 

General Solution of Maxwell’s Equations for an Absorbent, Homo- 
geneous and Isotropic Method.—A pape: by Mr. Berkeland from the 
‘*Comptes Rendus,’’ 120, p. 1041, is reprinted in ‘‘L’Eclairage Elec.,’’ 
May 25. 

Influence of Electric Waves on the Resistance of Conductors.— 
**L,’Eclairage Elec,’’ May 25, contains a short note by Mr. Branly claim- 
ing. priority of discovery. 

Aimospheric Electricity on the Ocean,—‘‘I,’Elec.,’’ June 28, gives a 
summaty of a recent article by Prof. Magie, in the ‘‘American Meteoro- 
logical Journal.’’ . 


Magnetic Surveys of the United Kingdom.—A short paper by Prof. 
Riieker is reprinted in the Lond. ‘‘Elec. Eng.,’’ June 7; he gives 
briefly a desctiption of some of the results of the survey made by himself 
in 882 places in Great Britain and Ireland. .In regard to local disturb- 
ances he found that the north pole of the needle is attracted to certain 
1egions and lines which can be traced for even hundreds of miles, the 
underlying strata of which are known to be non-magtietic for great 
depths. Rega:ding the relation of the lines of disturbances to the loca- 
tion of the principal coal fields he states that the results do not give any 
countenance to the view that the magnet can be used for the discovery 
of coal, He shows that dykes and thin uniform basaltic sheets produce 
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no measureable effects except at distances from their edges which are 
small multiples of their thickness; isolated masses of trap-rock a few 
square miles in area produce no important effects at distances compara- 
ble with their dimensions; the view commonly held that faults affect 
the needle may in some cases have some foundation in fact. 


Magnetization of Iron in Very Weak Fields.—A paper by M1. 
Schmidt, in the ‘‘Wied. Ann.,’’ No. 4, 1895, is briefly abstracted in the 
Lond. ‘‘Elec.,’’ June 7, and ‘‘Phil. Mag.’’ for June. In fields up to 
0.06 C G. S. units the susceptibility for iton and steel is constant; 
steel follows weak forces more easily than iron; the susceptibility of 
soft steel in weak fields is greater than that of iron; for fields of about 
one unit their susceptibilities are about the same while for greater field 
strengths that of iron is the greater; 0.06C. G. S. unit is the upper 
limit for which the susceptibility remains constant. 


Magnetization of Iron Cylinders.—A second article by Mr. Grotriam, 
from the ‘‘Wied. Ann.,’’ 54, p. 452, is abstracted in the ‘‘Elek. Zeit.,’’ 
June 6. It has been claimed that the circular magnetization of hollow 
iron cylinders, as used in practice in iron-clad transformers, is not 
dependent upon the thickness of the iron; in the present paper he 
gives the results of experimental determinations made to investigate 
this; two hollow cylinders of the same size but different thicknesses 
were used, the primary and secondary coils being threaded through 
them; he finds that the thickness made a very great difference. He 
also experimented with longitudinal magnetism of hollow and solid 
cylinders of the same outside diameters placed in a magnetic circuit, 
and finds that for low degrees of saturation the flux in the magnetic 
citcuit remains unchanged. 


Influence of Magnetization on the Constant of Elasticity in Iron.— 
The results of researches by Mr. Bock, published in the ‘‘Wied. Ann.,’’ 
No. 3, 1895, are briefly summarized in the ‘‘Phil. Mag.’’ for June, as 
follows: by magnetization the constants of elasticity of soft iron, the 
modulus of torsion, and the modulus of elasticity are certainly not 
altered by more than % per cent.; the series of observations indicate 
that the flexure diminishes; at the same time the torsion seems also to 
diminish, while the ratio of the lateral contraction to the longitudinal 
eypansion increases; iron is more inconipressible in the magnetic field ; 
nothing can be alleged with certainty as to magnetized steel bars. 


Llectromagnetic Attractive Force.—The tesults of some experiments 
given in an article by M1. Weber, in the ‘‘Wied. Ann.,’’ No. 1, 1895, 
are briefly given in the ‘‘Phil. Mag.’’ for June. An iron wire of great 
length compared with its diameter, one end of which is in a magnetic 
field parallel to the lines of force, experiences a pull in the direction of 
its length, which per sq. cm of cross-section is equal to the product of 
Zand &. If the lines are at 1ight angles to the axis the attractive force 
at right angles to the lines of force is smaller than that just given; the 
fatio of the former to the latter, which, with mean strengths of j¢ equal 
100, is greater than 100, rapidly decreases as the field increases and 
appears to approach unity. 


Magnetic Strains.—The Lond. ‘‘Elec. Eng.,’’ June 7, refers briefly to 
a Royal Society of Edinburgh paper by Mr. Knott and Mr. Shand on the 
volume changes which accompany magnetization in iron and nickel 
tubes. 

Analogies of Magnetic and Optical P henomena,—An article by Mr. Collis- 
chann is begun in the ‘‘Zeit. fuer Elek.,’’ June 1; he points out analo- 
gies between polarized light and three-phase currents; it is mathemati- 
cal in character. 


Permeability of Russian Irons.—The ‘‘Zeit. fuer Elek.,’’ June 1, trans- 
lates from the Russian a paper by Mr. Chatelin in which he gives the 
1esults of measurements made of a number of Russian irons and steels 
which were determined by the Hopkinson and the Thompson methods; 
the permeability seems somewhat high. 





Tron.—‘‘Elec. Eng’ing’’ for June contains an article by Mr. Summers 
on the chemistry of pig iron and its application fo1 electrical pur- 
poses; it deals chiefly with the effects of the usual impurities on the 
mechanical qualities, and refers briefly to thei: effects on the magnetic 
qualities. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Bleaching Process.—A process invented by Dr. Kellner is briefly 
described in the Lond. ‘‘Elec. Eng.,’’ June 7. The apparatus consists 
of a pair of rollers, one iron and the other carbon, between which a 
current is passed; the cotton cloth to be bleached is saturated with brine 
and runs, in company with an endless felt blanket also saturated with 
brine, between these rollers; the felt being in contact with the iron roller 
receives the caustic soda which is formed, delivering it into a tank 
filled with salt water; the chlorine liberated at the carbon roller accumu- 
lates in the cotton fabric which remains rolled up for some time before 
it 1s washed; whether the process has already found practical applica- 
tion does not appear. 


Electromotive Force from Thermo-Chemical Data.—A paper read at the 
German Electro-Chemical Society by Mr. LeBlanc is abstracted briefly 
in the Lond. ‘‘Elec.,’’ June 7. He discusses the common method of 
calculating the E. M. F. from known elect:o-chemical data as described 
by Thomson, and shows the objections to it; cases were discovered in 


THE ELECTRICAL WORLD. 


759 


which the agreement between theory and experiment was not satis- 
factory; he believes that it holds good only when the E. M. F. is quite 
independent of the temperature as in the Daniell cell and a few others- 
he shows how the equation can be modified so as to take into account 
the change of temperature. 


Equivalence of Mercury and Copper in Electrolytes of Different Concen- 
tration,—An article of some length by Dr. Bolton is begun in the ‘‘Zeit. 
fuer Electrochem.,’’ June 5; he describes experiments which are 
intended to determine whether certain salts, especially those of mercury 
and copper, have the tendency, in solutions of different concentrations, 
to form ions of different equivalence; for measu1ing the current he uses 
a mercury voltamete: in preference, a description of which is given. 


Helmholtz Electrochemical Theory.—The ‘‘Phil. Mag.,’’ for June contains 
a short communication by Prof. Richarz in which he points out some 
conclusions deduced from this theory and makes some deductions 1egard- 
ing the electrical atom. 


Researches on Polarization,—The Lond. ‘‘Elec. Rev.,’’ June 7, abstracts 
briefly an article by Mr. Roszkowski, in the ‘‘Zeit. f. Phys. Chem.,’’ 15, 
p. 267 and 305 describing some interesting experiments with solid and 
liquid cathodes. 

Ozone and Nitrous Compounds—.The Lond. ‘‘Elec. Rev.,’’ June 7, con- 
tains a short article by Mr. Andreoli in which he quotes numerous 
authorities regarding the production of nitrous compounds during the 
generation of ozone from air by means of the electric discharge. He 
believes that the production of nitrous compounds has been greatly 
exaggerated and without any ground; he has made careful researches in 
publications and is unable to find any experiments showing either the 
percentage of nitrous compounds o1 thei: noxious influence on persons 


_ breathing ozonized air; his own experiments have shown him that there 


is no danger in ozonized atmospheric air and he believes it may be taken 
for granted that if afier so many years no deleterious effects have been 
cited, ozone is not only safe but healthful and beneficial. 


Theory of Electrolysis.—The ‘‘Electrochem. Zeit.’’ for June contains an 
article by Prof. Bucherer; it appears to be similar to, though nota 
translation of the article by the same author in THE ELECTRICAL WORLD, 
Feb. 2., p. 138. ; 

Commercial Zincate of Potash by Electrolysis.—An article by Dr. 
Schoop, from the ‘‘Zeit. f. Elec. u. Electrochem.,’’ 6, p. 205 and 347, 
is abstracted in the Lond. ‘‘Elec. Rev.,’’ June 7; he describes a process 
for making this material for the Lalande primary and secondary bat- 
teries. The apparatus consists of a copper vessel with a cylinder of 
spongy copper within which there is a zinc cylinder resting on a layer 
of magnesia, which keeps the two out of contact; the liquid consists of 
a solution of caustic potash, is kept stirred and is heated to about 60 
degrees; the copper is first made the anode after which the current is 
reversed; the liquid thus obtained is freed from its impurities by elec- 
trolysis in a separate ‘vessel with zinc electrodes and a porous diaphragm 
of magnesia. 


Baths for Nickel Plating.—The Lond. ‘‘Elec. Rev.,’’ June 7, gives a 
number of baths used in German factories, all of which are said to give 
excellent results when they are carefully handled. 





Metallurgy of Gold.—Several processes including those of Siemens & 
Halske, Keith, McArthur-Forest and otheis are briefly described in an 
article by Mr. Rogers in ‘‘Elec. Eng’ing’’ for June. 

Electro-Metallurgy.—A summary of the recent paper by Mr. Moissan, 
mentioned in the Digest, May 25 and June 1, is published in the ‘‘ West. 
Elec.,’’ June 15. 

Reduction of Refractory Metals.— The ‘‘West. 


Elec.,’’ June 15, 


Yeprints an abstract of Prof. Roberts-Austen’s lecture mentioned in the 


Digest, June 8. 
UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measuring the Mean Spherical Intensity of Sources of Light.—The asticle 
by Prof. Blondel, mentioned in the Digest, April 13 and May 18, is con- 
tinued in ‘‘L’Eclairage Elec.,’’ June 1; he discusses three new methods 
for replacing the tracing of the photometric curve by a single operation; 
they all depend on the same principle; the light is placed at the centre 
of an opaque sphere having one or more openings through which a 
definite fraction of the total flux of light passes and which is then con- 
centrated at a single point by apparatus which he culls lumen-meters, 
the difference between these constituting the difference in the methods. 
After discussing the properties of diffusion by transmission and reflec- 
tion he describes and gives the theory of the various methods; in one of 
these a reflector is placed behind the light embracing a certain fractional 
part of all the rays emitted by the light, and diiects them on to a trans- 
lucent screen, the direct 1ays being prevented from reaching the screen; 
the light on the opposite side of this screen is then measured bya 
photometer and is a measure of that part of the total flux of light which 
is intercepted by the mirror; the ieflector may for simplicity embrace 
all the light which passes on one side of a plane through the source, 
that is, just one half of the flux, and instead of passing’ it through a 
translucent screen it may be thrown on a white diffusing surface the 
illumination of which is then measured by a photometer; in practice 
these methods aie exact only if the loss in each of the reflected rays 
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is the same, but this is not the case; in practice the only reflector which 
can be used is one made of silvered glass; to climate the error due to 
the different losses in the reflection of the different rays, he devised 
the lumen-meter which was described in the Digest, April 13 (see also 
May 4and June 8), and in which only a zone of rays is reflected, the 
angles of incidents of which are nearly constant for all the rays. 


Lumen-meters for Measuring Luminous Flux.—An interesting paper by 
Mr. Ray is reprinted in the ‘‘Bul. Soc. Int. des Elec.’’ for May, being 
devoted to the measurement of mean spherical illumination in general 
and in particular to the ingenious instrument of Prof. Blondel mentioned 
in the abstract above. He calls attention to the importance of being able 
to measure the total luminous flux, or quantity of light, as it is some- 
times incorrectly called; the value of the total flux isan important 
quantity to know in dealing with the illumination of a light in a closed 
Space or room; the usual method is to measure the light in different 
directions and plot the curve, from which the total flux is then cal- 
culated; in the method of Prof. Blondel the mean illumination in a 
number of different directions represent a definite fraction of the whole 
surrounding spherical surface, and is measured in one operation ; the mirror 
used in the above-mentioned apparatus is a zone of an ellipse and its 
surface represents one tenth of that of the whole surrounding sphere; 
the total flux is therefore 10 times that measured; with this instrument 
he finds that one lumen will be equivalent to about 0.003 cp on the 
screen ; the total flux in lumens, of an arc light for different currents 
and carbons, is given, that for 10 amperes, 43 volts with carbons 21 and 
13mm in diameter is 6,660 lumens, and for the same lamp with six 
amperes it is 1,000, while with 30 amperes it is 16,260. Several photo- 
gtapbic reproductions are given of the luminous spots on the screen. In 
conclusion he describes a much cheaper apparatus in which the expen- 
sive mirror is replaced by a frustrum of a cone whose apex has an angle 
of 100 degrees, the inside surface being covered with a white paper 
having a dull surface; this takes the place of both the reflector and the 
diffuser, the light from it being measured directly by the photometer; 
the opaque sphere, surrounding all but a definite portion of the space 
around the source, is used as before; the illumination measured by the 
photometer under these conditions is approximately proportional to the 
flux measured; the apparatus is naturally much less exact than the pre- 
ceding one, but it can be used to great advantage in practice. He also 
suggests the use of a zone of a parabolic mirror. 

Measuring the Insulation Resistance of an Installation While Running.— 
The ‘‘Elek. Zeit.,’’ June 6, reprints a long paper by Dr. Froelich in 
which he gives a mathematical discussion of the Wheatstone bridge 
when not balanced, and of ohm-metets, concluding with a description 
accompanied by illustrations, of the apparatus and of a method of 
measuring the insulation resistance by means of an instrument which 
gives the value directly. The ohm-meter used is the usual type in 
which there are two coils perpendicular to each other, acting on an iron 
needle, one of them generating the directing field and the other the 
deflecting field; when the installation is not in use this instrument may 
be used directly; when the installation is in use the arrangement shown 
in the adjoining figure is used; it is a Wbeastone bridge arrangement in 





which the fault forms one of the branches, the two other branches a and 
@ are equul while the fourth » is made 1, 10, 100, ete., ohms; one of the 
diagonals contains the battery, 2 the contact C, and an induction appa- 
tatus P the coils rr of which form the directing coils of the ohm-meter; 
the other diagonal contains a similar induction apparatus the coils of 
which form the deflecting coils of the instrument; a different scale must 
be used for each resistance inserted in the branch 2; the contact C must 
be periodically opened and closed in such a way that the circuits of the 
battery branch and that of the other branch are opened and closed alter- 
nately and not simultaneously (from this it appears that there ought 
to have been another contact in the other diagonal; the description is 
not as clear as might be desired) ; this contact is operated by an electric 









Vor. XXV. No. 26. 


motor running at constant speed; the induction apparatus in the battery 
circuit may be omitted. Itappears that variations in the voltage of the 
lighting circuit affects the results quite materially, but in the lasge sta- 
tion in Berlin these variations were not important. He enumerates the 
following as the novelties in this method: ‘The insertions of the dit1ect- 
ing coils of an ohm-meter in one of the diagonals of a Wheatstone bridge 
and the deflecting coil in the other when there ate no E. M. F’s. in that 
circuit whose resistance is to be measured; and the measurement of 
this resistance by means of the ‘‘ratio of the variations of the current 
in the two diagonal branches in combination with an induction apparatus 
and a galvanometer with two coils perpendicular to each other,’’ when 
there are E. M. F’s. in the circuit to be measured. 

Electrical Inspector’s Laboratory.—The English journals, June 7, con- 
tain illustrated descriptions of the laboratory of the Electrical Inspector 
to the Ciry Commissioners of Sewers; the most complete description 
and the one containing the best illustrations is that in the Lond. ‘‘Elec. 
Rev.’’; the duties of this inspector are published in the Lond. ‘‘Elec. 
Eng.’’; those for which the laboratory is required are chiefly the calibra- 
tion of volt, ampere and supplying meters. For alternating-current 
work there is a special transformer connected with the street mains, 
having three secondary windings two of which can be made to increase 
the voltage by two-volt steps; Kelvin balances are used, also Fertanti 
non-inductive resistances, illustrations of which are given, which 
enable the current to be regulated by tenths of an ampere up to 500 
amperes; they are made of five vertical copper rods surrounded concen- 
trically by German silver wires of different lengths, dipping into mer- 
cury cups at the bottom, which can be 1aised or lowered by hand, 
connecting these resistances in multiple. 

Electrical Measurement of Starlight.—An abstract of a preliminary 
report to the Royal Society by Prof. Minchiu is published in the Lond. 
‘‘Blec.,’? June 7. He describes the method used for measuring the 
intensity of light from stars and planets which consists in the determi- 
nation of the E. M. F. generated by this light in certain photo-electric 
cells, the square of this E. M. F. being proportional to the energy of 
the light; che surface of these cells is formed by depositing a thin layer 
of selenium on a surface of clean aluminum and immersing this in 
oenanthol ; the seat of the E. M. F. is the contact surface of the liquid 
and the selenium, the latter receiving a positive and the former a nega- 
tive charge; the experiments are said to prove conclusively that there is 
little difficulty in obtaining fairly accurate measurements of the light 
of stars of the first and second magnitudes even without a large teles- 
cope; there appears to be a surprising agreement between the photo- 
electric and the photo-metric determinations of the magnitude of a star. 

Standard Resistances for Strong Currents, —The ‘‘Elek. Zeit.,’’ June 6, 
reprints in full with illustrations a short paper by Dr. Feussner describ- 
ing the new standard resistances of the Reichanstaldt for measuring 
large currents at the terminals of a known resistance, an abstsact of 
which appears in another column. 

Measurement of Temperatures by Thermo-electric Couples.—An article 
of some length by Messrs. Vau Aubel and Paillot is reprinted in 
‘‘T,’Eclairage Elec.,’’ May 25. It describes experiments made with con- 
stantan couples by the Fuchs method; their conclusions are that the E. 
M. F. of a constantan-iron couple is 53.86 microvolts per degree centi- 
grade between 0 degrees and 98.9; this couple is preferable to others as 
it can be used to measure the temperature at a small point when great 
sensitiveness is necessary; the curve of the E. M. F’s. approaches very 
closely to a straight line and between certain points it can be considered 
as such. 

Lecture Apparatus.—A simple and ingenious apparatus is described 
and illustrated in the ‘*Zeit. fuer Elek.,’’ June 1; it consists of a dia- 
grammatic drawing of a dynamo with spaces occupied by the wires and 


* commutator cut-out, behind which rotate discs so arranged as to give 


an optical imitation of the flow of the current; the description is some- 
what incomplete. 
Measuring Magnetic Fields.—See above under ‘‘Hall Phenomenon.’’ 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Fac-simile Multiplex Telegraphy.—A recent paper by Dr. Cerebotanti is 
briefly abstracted inthe ‘‘Elek. Zeit.,’’ June 6. He describes a fac-simile 
telegraph based on right-angula1 co-ordinates with the introduction of 
two polarized relays in the receiver, with a common elbow-joint lever 
operated by a variation in the intensity of the current by means of which 
the third wire, which in the Gray telautograph is required for raising and 
lowering the pen, is therefore rendered unnecessary. He also described 
an ingenious combination of local circuits with relays at the trausmitter, 
which avoids sending the currents for the two co-crdinates simultaneously 
and which enables them to be sent successively thereby obtaining a 
means of operating a fac-simile telegraph with only one wire. He also 
described a Morse quadruplex telegraph without synchronism, the main 
factor of which isan interrupter at the sending station, whose object is to 
interrupt the sending cuirents which vary in direction and strength so that 
one impulse follows the othe: in the form of four alternating impulses, 
thus necessitating the use of only a single wire. This is practically all the 
information given in the abstract. In the discussion Mr. Bieringer 
expressed the belief that there was nothing gained in using variations 
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in the current strength in place of a synchronous apparatus, as experi- 
ence has shown that apparatus depending on current variations ate 
greatly affected by the insulation resistance of long lines. 

Telephone Installation in Stuttgart.—The ‘‘ERlek. Zeit.,’’ June 6, con- 
tains the first part of a long and well-illustiated description by Mr. 
West, of the station in Stuttgart, including a number of illustrations of 
the details; the installation was completed in April, 1894. 

Telephone Switchboard for Central Station.—A well-illustrated de- 
scription of one made by Naglo in Germany, is published in the ‘‘Elek. 
Zeit.,’’ June 6. 

Telephone Switches Used in Antwerp.—An illustrated description is 
published in ‘‘L’Eclairage Elec.,’’ May 25. 





Accumulatorsin Telegraphy.—A paper on ‘‘Electrical Accumulators,’’ 
by Mr. Stewart, read at the convention of the Association of Railway 
Telegraph Superintendents is reprinted in the ‘‘Elec. Age,’’ June 22. 
He describes briefly the plant at the New York terminal of a railroad in 
which 72 accumulators were substituted for 238 gravity cells, 70 of the 
cells, having a capacity of 12.5 ampere-hours, are for working the lines, 
and two of 150 ampere-hours for the local circuits consisting of 21 
soundets; the cost of maintaining the gravity cells for one year was 
more than enough to purchase the storage battery plant; it seems to be 
working very satisfactorily. In conclusion he refers briefly to the use 
of accumulators in lighting and for trolley lines. 


Relative Cost of Telephone Service to the User..—‘‘Elec. Eng’ing’’ for 
June contains an article by Mr. Deland in which he discusses in detail 
the relative cost of the service in large and small exchanges. In large 
exchanges about 100 times as many subscribe1s are reached and about 10 
times as much service is actually rendered; in a town having 100 to 200 
subscribers about one mile of line is used when two gubscribers are 
talking while in Chicago the average length of line actually used for each 
conversation is nearly four miles. 

Sound-Amplifying Telephone.—-The Nikolajezuk system is described 
and illustrated in the ‘‘Elec. Rev.,’’ June 19; it appears to consist of a 
sort of telephone relay; the transmitter currents ‘‘vary the internal 
resistance of a separate source of electricity, which in turn transforms 
the current variations into telephonic vibrations’’; it appears to be an 
adaptation of Mr. A. G. Bell’s original liquid transmitter to operate as 
a telay. 

MISCELLANEOUS. 

Influence of Telephone Wires on Atmospheric Electricity.—From a brief 
note in “‘L’Elec.,’’ June 8, and ‘‘L’Eclairage Elec.,’’ May 25, the Ger- 
man government telegraph department have collected some statistics in 
order to determine the influence of networks of telephone wites in cities 
on the atmospberic electricity, in order to find out whether the dangers 
from lightning are increased or diminished; the results showed that the 
presence of telephone wires tends to diminish the ‘‘violence of the 
thunder’’ (sic) and to diminish the dangers from lightning; in 340 cities 
there were telepbone wires and in 560 there were none; in these two 
cases the damage done by lightning varied in the proportion of 1 to 4.6; 
the mean number of lightning discharges per hour of storm, was five for 
the villages without telephone wires and three for the others. 


Mechanical Principles of Electrical Engineering.—A long address by 
Mr. Ransom is reprinted in the Lond. ‘‘Elec. Eng.,’’ beginning with 
June 1; he recommends electrical engineers to give adequate attention 
to the principles of mechanical engineering ; most of the present portion 
is devoted to a discussion of iron from the mechanical engineer’s stand- 
point, an elementary discussion of the transformation of energy, the 
testing of some engines and boilers, and to refuse destructors; regarding 
the latter he says it may be fair to assume that the average refuse in 
English towns can never evaporate as much as 3.5 pounds of water per 
pound of refuse; for poorer refuse he gives 1.1 pound of water as the 
average. 

Electric Organs.—A brief description of the one used in St. George’s 
church in London is given in the Lond. ‘‘ Elec. Eng.,’’ June 7. 

Vulcanized India Rubber,—The specifications fo: the Russian navy are 
published in the ‘‘Zeit. fuer Elek.,’’ June 1. 

Tubular Poles.—A form of composite pole made in Germaiuy, consisting 
of iron tubes and resembling those used in this country, is illustrated and 
desciibed in ‘‘L’Elec.,’’ June 8. 

Royal Society Transactions.—The catalogue mentioned in the Digest 
last week appears with the issue of the ‘‘Phil. Mag.’’ for June. 





Electric Organ.--An illustrated description of the one used in Stein- 
way Hall, Chicago, is published in ‘‘West. Elec.,’’ June 22. 


Electric Railways in Japan. 


Russia is just now placing large shipbuilding and niachinery orders in 
France; but Japan does not seem to recognize help from Great Britain in 
a similarly substantial manner, for German papers announce that the 
Allgemeine Elektricitats-Gesellschaft has received a commission from 
‘Tokio for electric railway material to the value of several thousands of 
pounds, and the placing of a second large contiact with the same firm is 
reported us pending. 
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Zickler’s Universal Electrodynamometer. 


In a letter to the London Eleciriciam Mr. Katl Zickler discusses the 
subject of electrodynamometers in reply to a criticism on an instrumext 
devised by himself. Referring to the conditions which an instrument 
for measuring potential has to fulfill,and which have to be considered in 
the construction of the same, he says they are comparatively easy to 
comply with when the instrument is only intended for measuring poten- 
tial. Iv the case of the electrodynamometer here considered, howeve1, 
the conditions take the following form: If, first of all, mirror-read ng 
is supposed, then the watt loss and the influence of the self-inductame 
can be made very small. In direct-reading electrodynamometers, torsion 
electrodynamometers and electrodynamic current weighers, it is easily 
possible to bring the maximum watt loss down to about 0.1 watt for 
every volt of the potential to be measured. As au instance of this is 
mentioned the centi-ampere balance of Lord K2lvin, when used as a 
voltmeter. Again, the influence of self-inductance in potential measure- 
ments of alternating currents can, with medium periodicity, be easily 
confined to a small percentage of the potential to be measured. An 
instance of this is the astatic potential dynamometer of Siemens and 
Halske, which, with alternating currents of 50 to 80 periods per second, 
show only 2 to 3 per cent. difference in the readings for continuous and 
alternating currents. 

Considerably greater difficulties are caused in this direction when it is 
required to construct an instrument which, besides potential measure- 
ments, also permits of measuring cursent and electric power (watts) 
between very wide limits. One is generally obliged to make larger 
concessions with regard to watt loss and the influence of self-induction. 
In the composite balance of Lord Keivin, which serves for current, 
potential and watt measurements of continuous current, there is a maxi- 
mum watt loss of 0.5 watt for every volt of the potential, though this 
instrument has no conductor for large currents in the movable coil, but 
1equires an auxiliary current to be taken through the movable coil when 
measuring big currents. 

The result attained by the Zickler instrument of a maximum loss of 
0.4 watt per volt of the potential is therefore better than the result of 
the above-mentioned universal instrument, the more so when one con- 
siders that even the biggest currents are conducted through the movable 
coil, ‘and no auxiliary current is required. 

The most unfavorable feature in the universal instrument, as com- 
pared with asimple potential electrodynamomete:, is the greater weight 
of the movable coil, which consists of a copper frame of 35 square 1inilli- 
metres, and 60 turns of a wire 1.2 millimetres thick. This requirms, in 
order to attain a certain sensibility, a powerful spring, and thesewith 
likewise the turning moment is settled, which the current-cairying coil 
has to exercise upon the movable coil. Having settled upon a suitable 
maximum for the voltmeter current, then the product m,xmz of the 
number of turns of the fixed and movable coils will bave a certain 
value. Theoretically speaking, then, other conditions being the same, 
the self-inductance of the coils is smallest when the sum of the turns 
m,tm,isaminimum. This is the case when m,=m:. To get near this 
favorable point in practice without increasing the weight of the movable 
coil, the same can be made of aluminium instead of copper. An instru- 
ment of this kind is in course of construction, and, owing to the increase 
of windings of the movable coil and the decrease of the windings of the 
fixed coil, more favorable results in potential measurements of alteruat- 
ing current in respect to self-inductance will be arrived at, so that, for 
instance, at the same torsion angle the variation between the readings 
for a continuous current (600 volts) and alternating cu11ent at 100 periods 
should no longer be 50 per cent. (900 volts), but only 2 to3 pe: cent. 
At the same time the watt loss in the instrument will become smaller. 
In future, theiefore, all instruments will be so constructed that the 
influence of self-inductance and the watt loss of the instrument will be 
confined within the desirable limits. This universal instsument should 
therefore be of great seivice to electriciaus in all those cases, which 
often occur, where no suitable instrument for the special measurement 
in hand is at their disposal. 


French Submarine Cables. 


A despatch from Paris on the 7th inst. says that strenuous efforts are 
being made by the French colonial party to force the government to 
introduce an extensive system of submarine cables, in order to avoid 
having to depend upon the English lines in case of war, a necessity 
which is declared to be a great national danger. It is now stated that 
considerable opposition will be offered before the budget committee to 
the renewal of the subventions paid to the English cable companies, of 
which the principal are the Spanish Submarine Telegraph Company, 
1,700,000 francs a year for the cable to Senegal; the Eastern Extension 
Company for Saigon and Tonquin 300,000 francs, the African Direct 
Telegraph Company fo1 the west coast of Africa 300,000 francs, and the 
Eastern Telegraph Company, the short line from Obock to Berlin, 37,500 
francs. It is contended that this money should be devoted to founding 
French cable companies. 











Enamel Rheostats. 


Some new motor-starting rheostats have recently been put on the 
market by the Carpenter Enamel Rheustat Company, of Hoboken, N. J., 
which contain some very meritorious features. One type, known as 
spring starting rheostats, are so nade that the contact lever cannot be left 
by the operator upon any intermediate contact. In addition to this 
feature of protection against burning out the rheostat, a recent inven- 
tion of Mr. H. Ward Leonard is introduced, by which, while all the 
current needed for the inotor can be secured, it is impossible for an 
excessive current to flow through the rbeostat, which so frequently 
occurs with such devices in the hands of unskilled or careless operators. 
The Carpenter Company claims that it is practically impossible to burn 
out the new spring starters except by deliberately trying to do so. 

A second type of rheostat just marketed by the company is the 
Leonard automatic rheostat. This rheostat is so constructed that if, 
from any cause, the current through the motor exceeds a certain prede- 
termined amount, the circuit is instantly opened by a light, quick- 
moving snap switch. This affords a perfect protection against overload 
under any and all conditions. The most familiar causes of burn out 
which this prevents are the cutting out of resistance too rapidly, and a 
resulting rush of current through the motor; the application of too 
great a load when the motor is running, and the interruption of the 
central-station current followed quickly by a resumption of service aft«r 
motor has come to rest. It is claimed to be impossible to do any harm 
to either the motor or rheostat under any of these conditions. The 
arrangement is such that after the safety device bas operated and opened 
the circuit it is necessary to insert a// the resistance of the rheostat 
before the circuit can be again closed through the motor or rhbeostat. 

A third style of rheostat the Caipenter Company is offering is the Ball 
automatic rheostat. In this device, if the current fails, the circuit is 
instantly opened without inserting the resistance. Then the resistance 
must be inserted by hand before the motor can receive any current. The 
controlling magnet for this rheostat is not in series with any part of the 
motor, and hencé has no effect upon its speed or efficiency as former 
similar types have had. 


Electric Lighting in the Orient. 


The new electric light station being erected at Shanghai, China, by 
the municipal council has been designed to combine a striking exterior 
with internal adaptability to the purposes for which the edifice is 
intended, being similar to the new electric light station at Cleveland, O. 
The building throughout is constructed of blue and red brick, and the 
engine house measures 116 feet in length by 35 feet in breadth, and 25 
feet in height. The chimney is 130 feet high, with an internal diameter 
of 7 feet. 

It is intended to install no fewer than 14 compound-horizontal surface- 
condensing engines. ‘The dynamos for are lighting are by the Brush 
Company, of Cleveland, O., and the alternators, switches, transformers 
and such instruments ate the work of the Brush Company, of England. 
The boiler house will contain three Lancashire boilers, each measuring 
7 feet by 28 feet, and capable of sustaining a working pressure of 140 
pounds. There will also be two locomotive bvilers working at the 
same pressure. 

In the City of Manila, Phillippine Islands, a large new electric light 
station has just been completed, all the work here being done by the 
Brush Company, of Cleveland. 


Automatic Telephone Exchange. 


An interesting demonstration of the peifected automatic telephone 
exchange system invented by Mr. Romaine Callender is being given 
daily at the Decker Building, Union Square, New York. The system 
has been considerably simplified since its description in THE ELEcTRI- 
CAL WORLD last January, the numeralizers and numerical sepasators 
having been abolished, and their functions combined and performed by 
the numerical receivers. Broadly, the system comprises signaling 
apparatus at each subscriber’s station by which the number desired is 
set in to the central station, where it is registered by an instrument 
designated as the numerical receiver. A circuit selector then makes 
connection between the calling circuit and the circuit whose number has 
been sent in, and signals both sub-stations. When conversation is 
finished a clearing-out signal is sent in by either subscriber, and the 
circuit selecto1 restores both lines to their original condition. 

The system is a percentage one, cross-connections and numerical 
receivers being furnished for 10 per cent. of the total number of sub. 
scribers, which statistics show to be about the maximum proportion of 
telephone exchange circuits that are in use simultaneously. The arrange- 
ment is exceedingly ingenious, and was operated 1repeatedly on last 
Thursday with unvarying accuracy. 


Electric Lights in Dutch Guiana. 


The local authorities of Paramaiibo have been approached by a com- 
pany with a scheme for the electric lighting of the town, and a com- 
mittee appointed to inquire into the matter has decided in favor of 
electricity. 
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Some New Specialties. 


Electric alarm clocks bave now become quite as common as the 
ordinary mechanical alarm clock was formerly. Owing to the fact, how- 
ever, that the cheap popular clock of the so-called ‘‘nutmeg’’ pattern is 
liable to serious derangement by any attempt to provide for electrical 
contacts in its works, attempts have been made to produce a device that 
could be used in connection with any of the various styles of circular 
alarm clocks now on the market without any attempt to make electrical 
connections thereon, and this seems to have been accomplished by an 
inventor who has put his work into the hands of The E. S. Greeley & 
Company, 5 and 7 Dey Street, New York, who are now manufacturing it. 

The device consists simply of an ornamental* battery box provided 
with an electric bell and atime ball. Thetime ball is hung upon the 
alarm key of the clock, the turning of which upon release of the alarm 
drops the ball and completes the ciicuit, the bell continuing to ring 
until the ball is raised. The accompanying cut fairly illustrates the 
attachment. 

The waterproof lamp socket shown in the accompanying illustration has 





INSULATED WALL 
ELECTRIC CLOCK ATTACHMENT. SocKRkT. 

been recently put on the market by the Fiberite Company, of Mechanics- 
ville, N. J., for whom The E. S. Greeley & Company is New York 
agent. The insulating material is the well-known Medbery compositior, 
and is pressed in shape around the metal parts unde: enormous press- 
ure, so that moisture cannot penetrate between the binding posts and 
the insulating body. For owtdoor work such as illuminated signs, store- 
front decoration, etc., these sockets are especially suitable, and they 
are also useful for work in breweries and other damp interiors, The 
sockets are furnished to fit any of the standard lamp bases. 





New Iron-clad Volt and Ampere [leters. 


We illustrate herewith the most recent production of the Whitney 
Electrical Instrument Company, Penacook, N. H., in the way of switch 
board ammeters for direct currents. As will be seen from the engraving, 
the instrument is of the familia: circular-case form which has become 
so generally liked throughout the trade, and it is provided with tear 
lugs fo1 connecting behind the board. 

These instruments ate guarauteed accurate within | per cent., and are 
encased in iron so as to obviate interference from extraneous sources 
and to allow the instruments to be placed as near each other as may be 
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IRON-CLAD AMMETER. 


desired without exerting mutual influence. ‘They are handsomely 
finished in black enamel with nickel trimmings, and fully come up, in 
design, workmanship and material, to the high standard characteristic 
of the product of this company. The voltmeter is identical, in principle 
and appearance, with the ammeter, both being designed to meet the 
great demand for an inexpeusive yet reasonably accurate and wholly 
reliable instrument for switchboard service, 


JUNE 29, 1895, 


Power Presses at the Westinghouse Works. 


Among the special machine tools which the Westinghouse Electric & 
Manufacturing Company have had furnished for its new plant at Brinton 
may be mentioned a heavy power embossing press built by the Ferracute 
Machine Company, of Bridgeton, New Jetsey. This machine is made 
unusually wide and high to suit the purposes for which it 1s used. Two 
veitical columns rising from either side of the bed take the tensile 
strains, each column being six by nine inches in section, and the two 
being capable of withstanding a stress of some two or three million 
pounds, 

This company has also furnished a number of its regular presses, there 
being eight new cutting presses in use. ‘These presses have large beds, 
and are adapted for cutting and forming sheet meta] work in great variety 
but are especially useful in cutting and punching such work as armature 
discs and other sheet metal parts of electrical goods which are compara- 
tively thin but have large area. These machines can be used either 
upright or inclined, the centre of oscillation being so placed as to keep 
the centre of the dies at approximately the same height, whatever the 





HEAVY PUNCHING PRESS. 


inclination of the press. The distance from bed to ram is unusually 
high, and the adjustment of the ram is about double what it is on other 
styles of presses, thus allowing considerable variety in the height of 
dies. The heads of the bolts which hold the bolster to bed of press are 
sunk into the bolster, thus giving a wide flush surface on which to rest 
the lower dies. These presses will cut and form rectangular sheets 10 
by 14 inches in size, or round ones 14 inches in diameter, 
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Several punching presses are also in use in the Westinghouse Works, 
one of which is shown by the accompanying engraving. As the metal 
to be handled by these presses is thicker than sheet iron, and as the 
work is usually of small diameter, the depth of throat and width or 
bed is less than is the case with cutting presses while the general con- 
struction is heavier. The design in regard to correct proportion and 
symmetrical appearance Speaks for itself, the metal being put where it 
will give the most strength for the least weight, and the harmony of 
proportion being secured by unbroken surfaces, flowing curves and 
heavily rounded corners. The motion is conveyed to the ram R, by a 
pitman, P, with a graduated threaded rod passing through the fulerum 
pin, while the connection wita the shaft S is by means of an eccentric, 
£. Other eccentrics giving a greater or less stroke can be substituted 
when desired. One of these punching presses has been equipped with 
an indexing attachment adapted for automatically puyching the notches 
on the periphery of motor discs, the machine being designed to take in 
any diameter and punch any number of notches up to a certain limit. 

All of the Fetracute presses have automatic clutches with tripping 
devices adjustable around the axis of the shaft and arranged so that the 
shaft cannot make more than one revolution by one action of the treadle. 
The fly wheel contains several steel jaws so that the operator only has 
to wait a portion of a revolution for the clutch to act when the treadle 
has been depressed, the time thus saved being quite considerable in the 
course of a day. 


Improved Watch-Form Telephone Case. 


The accompanying engraving shows a new telephone receiver case, of 
the watch-case type, which is being$placed?on the market by the Elec- 
trose Manufacturing Company, 214-218 William Street, New York. While 
the general shape and design of the receiver case are not novel, there 
are several meritorious features embodied 
in its construction which are worthy of 
consideration. The cap of the case is 
so shaped as to fit over the ear perfectly, 
so as to exclude all foreign sounds. 
Another improvement consists of an al- 
most imperceptible beveling of the rim 
of the case upon which the diaphragm 
rests, the outer edge being the slightest 
bit higher than the inner edge of the rim, 
so that the diaphragm is clamped firmly at 
its outer edge and without any buckling 
tendency. The inner face of the cap where it clamps the diaphiagm 
is ground perfectly smooth and true so as to contribute to the result just 
mentioned. , 

The material of which the case is constructed—Electrose—is peculiarly 
suitable for this purpose in that it is impervious to moisture, and, there. 
fore, cannot warp or swelland thus alter the inter-relation of the various 
parts. 





TELEPHONE SHELL. 


An Emergency Switch. 


An ingenious application of the familiar electric door-opener principle 
is embodied in the emergency switch herewith illustrated, which is 
manufactured by Edwards & Co., at 144th Street and Fourth Avenue, 
New York. The cut is practically self-explanatory. A strong spring 
constantly tends to open the switch, which, when closed, is held by a 





EMERGENCY SWITCH. 


spring latch. This latch is adapted to be withdrawn by a magnet whose 
circuit may be controlled by a push button or switch located at any 
desired point—near the generator or engine, fo: instance—so that in case 
of trouble the circuit which the switch controls may be instantly opened 
without taking time to get tothe switchboard. Ntmerous applications 
will suggest themselves to all engineers who are familiar with the 
exigencies frequently arising in the operation of electrical installations, 





































‘Sinancial 3ntelligence. 


THE ELECTRICAL STOCK MARKET. 
ELECTRICAL STOCKS appear to have anticipated the regulation summer 
apathy by about 30 days, the entire list being practically devoid of life or 
interest. 
EDISON ELECTRIC ILLUMINATING, of Brooklyn, on Wednesday held a 
special stockholders’ meeting and increased its capital stock to $8,750,000. The 


directors were authorized to issue $500,000 additional bonds for the purchase of 
the Citizens’ Company’s capital stock and making extension. 


AMERICAN BELL has remained almost stationary notwithstanding a faint 
effort to make capital of the retirement of certain Western Union people from 
the Philadelphia directorate by suggesting that this move was preliminary to 
the wholesale entry of the Bell Company into telegraph work. The true inward- 
ness of the matter, as given by high authority, is that the American Bell Com- 
pany bought {a controlling interest in the Philadelphia local company, among 
the holdings transferred being some which the Western Union parties had 
previously controlled, 


BALTIMORE ‘TRACTION continues strong above 20. While the reported 
deal between this company and the City & Suburban Company, of Baltimore, 
is notau accomplished fact, there was some ground for the rumor, though 
President Brown said not—in a perfunctory kind of way. The consolidation 
was suggested by certain City & Suburban interests, though no specific proposi- 
tion has been made, and the prevailing opinion in traction circles is that the 
cousummation of the deal depends only upou the terms which may be pro- 
posed, 

ELECTRICAL STOCKS. 


Par. Bid. Asked. 
Chicago Edison Company. .......-2-2e6e-2ec088 100 120 125 
Edison Wilectrie Tl., Wew York... 2.2 sce evar 100 101 10134 
= si - i « :(46.5/ 6 ew 6% wera 100 ace 108 
o ” - CO eS ee es 100 129 130 
ee “ e NO Sg. gig B44 0 = a F 
Edison Ore Milling ...... a eae ee a 
Electric Storage Co., Philadelphia... .. ....... 100 29 80 
es DOS ee ee ee ee 100 35% 36 
General te eee n= Sig eee eo ee oe ee ° ’ PY Suc 
Westinghouse Consolidated, com............--. s 
f " este eae AAO eee oe 50 52% A 
BONDS. 
Edison Hlectric Ill, New York .......6-25+265 100 105% 105% 
Edison Electric Light i... « ve 6 0.6 «6 eas 100 75 85 
General Electric Co. deb. 5¢......22-ee6-. 100 9Y 
THLEGRAPH AND TELEPHONE. 
American Bell Telephome.. ...ssccscecsece 100 a 205 
American District Telegraph............+.-. 100 30 40 
American suagrepe & RN Och & a 5 oie a a ee oe 100 96 a 
Central & South American Telegraph......... 100 117 120 
Gommercial Cables. 2.0 0s ec et ote te eee eee 100 159 aa 
trie Telephome. .. 2.2.22. eceervvevevvee 100 58 58% 
Gale Ge Bigs TOlONTAON. . oe et ct tte ees 100 105 ; 
New England Telephone. ........-2-cccces 100 74 74Y 
New York & New Jersey Telephone.......... 100 103 105 
Postal Telegraph-Cable. .... 2.2.22 eeevreevece 100 63% cs 
Westerns Umion Telegraph ......-.-ce20-- 100 92 921g 
ELECTRIC TRACTION STOCKS. 
Baltimore Traction. ... 2. ccecccccercevvevens 25 2054 20% 
Bing hemton ae. i. +. « Sacerele s & 6 645 Ose = = oe 
ee ey Se ee er ee 5 
“© + EN hs i eee ee ee br 20 S 
Dameee Oe Meg ott thee te ea ee he 6 6 8 
Cleveland City Ry... ... 22-2 eee ee ees ee 100 68 70 
Ctagsines Beeektric By... cc cc terse een eces 100 59 60 
Chicago City By. ...-- 2 cc eeerererevees 100 305 315 
ee) eee ee ee eee 100 4814 x 
Gonsolidated Traction of MW. J... es ceccccves “3 26 30 
Electric Traction, Philadelphia. ............ 50 is 15 
Orne. « . « «6.8 6% © 0 ¢ 8 al a allie e a 4a 100 58 58% 
Long Ieland Traction. ....2s-eeesseevvees 4 12% 13% 
we Se Rs cs oes bo 6 8 0a 0 86 ete : 7 
ee ee on Se es ee 100 87 88 
Orleans Traction... . 2... sseceerrensvee 100 20 22% 
won oe ™ ns fe s © 6 és a08 0 oo 88 100 - he 
en Se a. + oe b-bd 66S 8 KR RS 100 2 
—— o es ee a ee eee a 100 81% 86 
People’s Traction $30 pd cab a ate ie Sk oof e, ek ed e¢e 25 6158 61% 
Philadeiphia Traction ........cccsecevces 50 83 834 
i 2 Se nc es «6 6 he oe ke 8 Oe ee ‘i 38 2 
Union Ry. (Huckleberry). ........ a ae oe 100 112 115 
Cee ee EE ng bn.5. 0% «ce ye we 2.8 e Ce © > 100 11y4 72 
ee “8 peel Site tala ta ds Va ay Sa tae aS gina es jo 6 3 
i i oe.) sobs sow. 8) a 68 6.o 6.8 7 
wary lig Ee Pe ere ae 100 83 87 
BONDS. 
Buffalo 6t. Ry. ist com. Se. . . 2. 2 1 2 cone baie Ks 100 106 108 
*Binghamton Railroad Co. 58. ........2++68- 100 99 100 
*Columbus St. Ry. Ist5s........52ee- iG Se oe 100 104 ‘6 
eer Gn i SEEM, oo tp tte et et eet 8 8 8s ° 100 95 97 
*Union Ry. Ist. mtge 68....... ia ean eS 009 e3 100 105 108 
*Westchester Electric Ist. mtge. 58..........+.6.-. 100 98 101 





* With accrued interest. 
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NEW York NOTEs. 
OFFICE OF THE ELECTRICAL WORLD. |} 
253 BRroapWay, NEw York, June 24, 1895. { 
STOCKHOLDERS’ MEETING.—A meeting of the stockholders of the Electric 
Illumiuating & Power Company, of Long Island City, has been appointed for 
July 1, for the purpose of increasing the capital stock from $50,000 to $150,000. 


LIGHTS FOR OCEAN BOULEVARD.—The Brooklyn aldermen have decided 
to put electric lights on Ocean Boulevard from Prospect Park to Coney Island, 
and voted last week to make a contiact for the lights for a term of three years. 
The lights will greatly reduce the danger attendant upon traveling the boule- 
vard after dark. 


TROLLEY CAR TOOK A HEADER.—Mount Vernon trolley car 102, while 
traveling at the rate of 12 miles an hour Friday night, jumped the track, and, 
striking a trolley pole, took a header into a ditch where it stood on end. 
The passengers were shakeu up. and the conductor lost a pocketful of change. 
No one was badly hurt, It is said that the switch was tampered with by resi- 
dents who oppose a trolley line. 


NANTASKET'S ELECTRIC LINE.—The test of an electric locomotive last 
Friday night on the Nantasket Beach branch of the New York, New Haven & 
Hartford Railway has caused quite a ripple of excitement in railway circles, 
and premature suggesticns are rife concerning the abolition of steam on the 
main Jines. and kindred absurdities. The test was thoroughly satisfactory, the 
speed attained being estimated at 60 miles an hour, and the control of the motor 
car being complete and reliable. The car was equipped with the Westinghouse 
air brake, and all the standard appliances now in vogue. 


OVERHEAD WIRES IN WALL STREKET.—The District Attorney was 
requested last week by Amos J. Cummings and Col. Henry S. Kearney, of the 
Board of Electrical Control, to lay before the Grand Jury the proceedings of 
several persons who are violating the subway law by stringing private wires 
overhead in and around Wall Street connecting brokers’ offices. The wire use 
is very small copper wire, covered with dark green silk, which makes it almost 
invisible from the street. The wires are put in for $15 a month, and are used 
for transmitting stock quotations and other messages from one broker's office 
to another. Assistant D strict-Attorney Battle, who has charge of the matter. 
said the wires were not connected with the Stock Exchange. The Board of 
Electrical Control has been after the violators for some time, and has cut down 
a number of the wires 


THE EDISON COMPANY WINS.—A suit was on trial last Wednesday in the 
Court of Common Pleas before Judge Bookstaver, brought by W. Preston Hix 
against the Edison Electric Light Company to recover $45,000 as commissions 
for the organization of the Fdisou Flectric Light Company of Philadelphia. The 
basis of his action is founded upon an agreement which was entered into on 
Feb. 28 1886, with the Edison Company. by which Mr. Hix wasto organizea 
company witha capital stock cf £1 000,000. for which he was to receive 15 per 
cent. of the capital stock and 5 per cent. additional should any furthe: increase 
be made in the capital stock. A company was organized in February, 1887, and, 
pursuant to agreement, Hix received $150,000 of the stock. Subsequently the 
stock was increased on several occasions until the increase amounted to $750,000. 
He now demands his commissions on this increase. The defence of the com- 
pany was that in April, 1892, Hix signed a general release of g)l claims. The 
court decided in favor of the defendant. 


RAILWAY TROUBLE IN JERSEY.—The directors of the Jersey City, Hoboken 
& Rutherford Railway have been trying for several months to obtain permission 
from the Hoboken Common Council to run their cars through Hoboken to the 
ferry. At present the road runs through Jersey City to the Hoboken line, where 
it stops) On Thursday there were bappenings which seem to indicate that a 
scheme to outwit the authorities has been entered into by the Rutherford Com- 
pany and the North Hudson County Railway Company. The latter company 
has a section of road from Paterson Avenue to Ferry Street,which was used by 
them before the elevated tracks were erected. The idea was for the Rutherford 
Company to run their cars over this line and thus get a clear road to the river. 
This piece of road has not been used in morethan a year. On May 22 the Com- 
mon Council passed a resolution ordering the North Hudson Company to tear 
up these tracks, but no notice was taken of it. At Thursday's meeting the 
matter was again brought up and a committee was appointed to wait on Mapn- 
ager W. H. Starr and inform him that the tracks must be taken up. They were 
told by him that the company would not do so, but, on the contrary, would at 
once commence running cars over the line. At 7 o'clock Friday morning 
Street Commission Baye, with a gang of men began tearing up the tracks. In 
a few minutes a car made its appearance, and shortly afterward several others 
came along. The drivers drove along over the stones where the tracks had 
been removed, but desisted after one or two trips. No effort was made to pre- 
vent the tearing up of the rails. 


LONG ISLAND TRACTION AFFAIRS.—The Board of Directors of the 
Long Island Traction Company at a meeting last week elected Henry Seibert 
and Colonel T. S. Williams to fill the vacancies caused by the resignation of E. 
W. Bliss and tbe death of William Marsball]. Colonel Williams was elected 
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secretary and treasurer in the place of W. A. H. Bogardus. President Daniel F. 
Lewis tendered his resignation, but action was deferred until next meeting. 
Clinton L.Rossiter, asst. supt. of the western division of the New York Cen- 
tral, has accepted the presidency of the Brooklyn Heights Railway, and will 
take Mr. Lewis's place on July 1. The plans for reorganizing the Long Island 
Traction Company. which is the lessee of the Brooklyn Heights road,.comtem plate 
the formation of a new company. which will assume the lease, assets, and lia- 
bilities of the old company; the formation of a new company with $20,000,000 
common stock, to be exchanged for Long Island Traction stock on certain con- 
ditions; the issue of $6,000,000 of bonds to run ten years, and pay 6 per cent. 
interest; the levying of a 10 per cent. assessment cn the stock of the Long Islaud 
Traction Company; the collateral notes to the amount of £1,800,000, which are 
mainly held by the Flower syndicate, to be taken up on Aug. 6, when the one 
year's option will expire; the guaranteeing by an underwriting syndicate to 
the new company the full payment of the assessment and full subscriptions to 
the stock. These plans will be approved in a few days by the directors and then 
submitted to the stockholders. It is reported that Chauncey M. Depew may be 
a director in their organized company. 


NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WorRLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., June 22, 1895. 
THE MASON REGULATOR COMPANY, of Boston, has removed its offices to 
6 and 8 Olive: Stieet that city. 


FORBES & GLIDDEN, elect:ical and chemical engineers, of Boston, have 
removed their offices tothe uew Worthingtoo Building, 31 State Street. Their 
testing department will be continued at 620 Atlantic Avenue. We congratulate 
this young firm on the business recognition it is receiving and which it justly 
deserves. 


MR. ARTHUR D. NEWTON, the popular and efficient secretary of the Eddy 
Electric Manufacturing Company, of Windsor, Conn., was united in marriage, 
June 12, to Miss Gertrude Hyde. of Hartford We join with the many friends of 
Mr. Newton 1n wishing for him and his charming bride a life of uninterrupted 
happiness and prosperity. 7. 

THE FIFIELD TOOL COMPANY, of Lowell, Mass., which about a year ago 
succeeded to the old-established lathe manufacturing business of Mr. Geo. W. 
Fifield, of that city, carries in stock constantly all parts of lathes from 17 to 64 
inch swing and is prepared to furnish at short notice, in fact immediate deliv- 
ery, anything thet may be desired. The lathe manufactures of this company 
are too well known to require any special comment. and the fact that they can 
‘be had quick and at prices comparing favorably with other manufacture should 
be an inducement worthy consideration. 


THE IRESON RUBBER COMPANY, 97 High Street, Boston, is at present 
makinga big reputation for its excellent manufacture of ‘‘Blue Blood Packing,”’ 
and testimonials are constantly being received endorsing if in the strongest 
terms. This packing is used in all kinds of steam joints, ammonia joints, 
hydraulic pumps, and in fact any place where any kind ot packing has ever 
been used or is necessary. The manufacturers are placing it on the market in 
very large quantities all over the United States, and are more than pleased to 
subject it to the most severe tests, which they solicit. In the hundreds of 
cases where this packing is being used the first complaint is yet to be received. 


THE GRAHAM EQUIPMENT COMPANY, of Boston, reports business as very 
good. Mr. Graham's new equalized brake gear in connection with the excel- 
eut trucks manufactured by this company seems to be attracting universal and 
favorable attention. As is vow pretty well known, this new brake gear enables 
the motoiman to stop the car easier and quicker loaded tnan when empty. For- 
merly, as the truck was loaded the shoes went lower down on the wheels, 
decreasing their efficiency. Now they travel upward and occupy better posi- 
tion, aud the motorman has a quick-acting positive brake. Only a little while 
ago the Graham Company made good shipments of trucks to Butte, Mont., 
Tampa, Fla.. and Bangor,-Me., and have made recent shipments to Atlanta, Ga., 
Jackson, Tenn , and Huntington, W. Va. The mail is bringing constant inquir- 
ies. and the energies of Mr. Graham and Mr. Gardner, of this company, are 
being very agreeably taxed at present. 


ENGLISH NOTES. 


(From Our Own Correspondent.) 
LONDON, June 17, 1895, 


TELEPHONE TRUNK WIRES.—The Lord Mayor of London held a conversa- 
tion to-day with the corresponding functionaries of the two other capitals of 
the United Kingdom, namely, Edinburgh and Dublin, over the new telephone 
trunk wires which have been run up by the Postoffice in anticipation of the 
increased telephonic trunk business likely to accrue in consequence of the tak- 
ing over of the telephone trunk system of this country by the Department. I 
may say that the total mileage of wire in the new Postoffice network amounts 
to over 10,000 and the weight of copper to nearly 8.000 tons. A quarter of this 
mileage is of 800-pound wire and about half of 600-pound wire, the balance 
running to 400 pounds per mile. The circuits are all on the twisted system and, 
in addition, where a large number of circuits are of the same pole, the twisted 
circuits are crossed at intervals. 


BOARD OF ,TRADE REGULATIONS.—The revised Board of Trade regula- 
tions for insuring the safety of the public have, I am glad to say, been thor- 
oughly discussed by a committee of the Institution of Electrical Engineers, by 
the Electrical Trade Section of the London Chamber of Commerce, and by a 
meeting of Bo1ough Electrical Engineers. Central station managers, of course, 
propose extremely drastic modifications, théir recommendations being in most 
cases of the nature of excisions. Although, no doubt, this course is largely 
justified by the generally academic and stringent nature of the 1egulations, such 
a way cf dealing with a powertul government department is, of course, scarcely 
diplomatically correct, and not to be recommended if any modification whatever 
is wished for. I may say that there is every probability that the three bodies I 


THER ELECTRICAL WORLD. 


765 


have mentioned above will join in a common represevtation to the Board of 
Trade. 


THE USES OF ACCUMULATORS.—An interesting paper on ‘‘The Uses of 
Accumulators’* was recently tread before the Northern Society of Electrical 
Engineers by Mr J. C. Howell. The paper consisted mainly of an expose of 
the saving effected ata certain American central station by the adoption of 
accumulators. Most of the speakers in the discussion were ready to admit the 
advantages of the judicious use of accumulators, but many of them doubted 
whether such a saving would be effected in this country where we apparently 
are in the habit of morse carefully keeping our machines fully loaded. Several 
speakers went so far as to suggest a more or less extensive use of accumulators 
in connection with an alternating-current supply; the accumulators being used 
for exciting the alternatorsand for driving motor alternators during the hours of 
light load or heavy demand, the accumulators being charged by a rectified cur- 
rent from an alternator. 


General Views. 





NEW _ INCORPORATIONS. 


THE MILWAUKEE ELECTRIC MANUFACTURING COMPANY, Milwaukee, 
Wis., capital stock $8,000, has been formed by John E. McKivitt, Mathias Weis- 
ser and others. 

THE NEODESHA TELEPHONE COMPANY, Topeka, Kan., has been incor- 
porated by G. N. Bandy and W. I. Pierce to establish a telephone system. The 
capital stock is $5,000. 

THE CHATHAM ELECTRIC LIGHT, HEAT & POWER COMPANY, 
Chatham, N. Y.. capital stock $10,000, has been organized by J. F. Farrell, of 
Albany, H. M Francis and J. O. Carr, of Schenectady. 

THE JACOBSON-BLOSSER ELECTRIC COMPANY, Portland, Me., capital 
stock $200,000, has been incorporated with C. B. Jackson, of Boston, as presi- 
dent, and Alfred Prince, of Quincy, Mass., as treasurer. 

THE ERIE REED PARK & LAKESIDE STREET RAILWAY COMPANY, of 
Erie, Pa., has been incorporated. Those interested are Chas. M. Reed, F. G. 
Curtze and Harry L. Moore. The capital stock is $50,000. 

THE ERIE & EASTERN STREET RAILWAY COMPANY, Erie, Pa., capital 
stock $25.000. has been incorporated by Harry L Moore, F. F. Curtze and @¢. 
M. Conrad, of Erie, Pa., to build an electric railway in that city. 

THE NORTH TRUMBULL RAPID TRANSIT COMPANY, Warren, O., has 
been incorporated for the purpose of constructing a passenger and freight elec- 
tric railway from Farmdale to Mesopotamia, a distance of 20 miles. 

THE BUFFALO. GARDENVILLE & EBENEZER RAILWAY. Garden- 
ville. N. Y., has been incorporated by Chatles Schoepflin, Gardenville, Jacob 
Kissinger, C. H. Lamy and E. C. Shafer, of Buffalo, N. Y. Yhe capital stock is 
reported as $40,000" 

THE HALL ELECTRIC POWER & REDUCTION COMPANY, Des Moines, 
Ia., capital stock $500,000, has been formed by Thurston Gordon Hall, Robert 
H Laird and Thurman Miles Hall, of Buffalo, N. Y., to manufacture and deal 
in electrical appliances, 

THE UTICA & HERKIMER STREET RAILWAY COMPANY, Utica, N.Y, 
capital stock $30,000, has been formed to build and operate an electric railway 
three miles long. Those interested are D S. Foster, G. E. Dennison, and B. A. 
Rogers, of Utica, N. Y. 

THE WASHINGTON & TYLERDALE ELECTRIC LIGHT & POWER COM- 
PANY, capital stock $1,000, has been incorporated at Washington, Pa., to supply 
light, heat and power tothe public. J. FP. Black, John W. Vester and John H. 
Murdoch are the promoters. 


TELEGRAPH AND TELEPHONE. 


CLARIDON, OHIO.—The Electric Telephone Company has been incorporated 
with a capital stock of $2,000. 

DETROIT, MICH.—The Detroit Telephone Company has been incorporated 
with a capital stock of $10,000. 

NORFOLK, VA.—The Southern Electric Service Company is petitioning for a 
franchise to construct underground conduits tor a telephone system, etc. 


OCEAN GROVE, N. J.—The Asbury Park Mutual Telephone Company, of 
which Washingon White is president, has been granted the right to construct a 
line in Ocean Grove. Work will be begun at once. 


CRANFORD, N. J.—The Township Committee of Cranford has promised a fran- 
chise to the New York & New Jersey Telephone Company as soon as the prop- 
erty owners’ consents for the erection of poles have been obtained. 


ELEcTric LIGHT AND POWER. 


WINDOM, MINN.—An electric light plant is to be established. 

REYNOLDS, GA.—F. C. Goodwin is in the market for incandescent dynamos, 

WILLMER, MINN.-—Steps are being taken to establish an electric light plant. 

SUMMERVILLE, S. C.—F. W. Wagner can supply information as to the pro- 
posed electric lighting plant. 

COLUMBUS, ALA.—George L. Campbell can give information regarding the 
projected electric light plant. 

DURAND, ILL.—M. Wilson, of Chicago, has been granted a 30-year franchise 
for a $10,000 electric light plant. 

DILTON, MONT.—Matthew Orr has petitioned the Council fora franchise 
to construct an electric light plant. 

WESTMINSTER, MD.—The Westminster Electric Light Company is putting 
in 4 50-light dynamo and other machinery, 
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DAWSON, GA.—The Mayor will give information concerning the contem- 

plated establishment of an electric light plant. * 
PORT TAMPA, FLA.—Work will begin at once;on the erection of a large 
phosphate elevator to be operated by electricity. ; 
' O. Box 42, are in the mar- 


. 


WATERFORD, ONT.—Fitzgeraid & Sauerman, 
ket for an alternator of 500 or 750 lights capacity. 

WORTHINGTON, MINN.—The city authoritied have voted to issue $15,000 
bonds for the construction of an electric light plant. 

HALLETTSVILLE. TEX.—A new electric light plant is to be established. 
It will include a 900-light dynamo and an 85-hp engine. 

FERGUSON, MO.—Downs & Ashbrook have about completed. their electric 
light plant, for which they were recently granted a franchise. 

OCKAN CITY, MD.—The Warfield Manufacturing Company, of Baltimore, 
has been awarded the contract for lighting the city by electricity. 

MATTOON, ILL.—The city authorities are contemplating an increase in the 
electric lighting equipment in the immediate future. W. E. Tower is elec- 
trician. 

LANSINGBURGH (P. O. TROY), N. Y.—A special election will be beld July 1 
to determine whether or not $13,000 shall be raised for lighting the streets by 
electricity. 

GUTHRIE, O. T.—J. S. Brown, owner of the Guthrie Electric Light & Power 
Company, is in the market for additional equipment for 50 are and 1,200 incan- 
descent lights. 

BROOK HAVEN. MISS.—F. F. Becker and others have organized a joint 
improvement company to establish an electric light plant, etc. The capital 
stock is given at $200,000. 

TOLEDO, OHIO. —The ordinance has been passed granting permission to the 
Toledo Consolidated and the Toledo Electric companies the right to operate a 
system of underground wires in said city. 

WAPAKONETA, O.—The village wishes sealed proposals for the furnishing 
and erection of one 1,000-volt alternator having a capacity of 1,500 16-cp lamps, 
with exciter, one switchboard, with all station instruments, 80 transformers of 
assorted sizes, 500 52-volt 16-cp lamps with 500 key sockets. Also the construc- 
tion of two separate circuits, on electric poles now standing in the village, 
from the power house to centre of distribution, a distance of about 2.900 feet. 


THE ELECTRIC RAILWAY. 


LOUISVILLE, KY —A movement ison foot to build an electric line from 
Louisville to Fairfield. 

WATERLOO, IOWA —An electric street car line to connect Waterloo with 
Cedar Falls will probably be built. 

BUFFALO, N.Y.—A project is on foot for an electric railway to connect Buffalo 
and Olcott on Lake Erie, via Williamsville, Swampsville and I.ockport. 

WEST SUPERIOR, WIS.—The Superior Rapid Transit Company is about to 
make extensive improvements in its system. S$. T. Norvell is general manager, 

BUFFALO, N. Y.—Buffalo capitalists have a project on foot to build an elec- 
trical road to Gardenville, to be called the Buffalo & Gardenville Electric Rail- 
w ay. 

DALLAS, TEXAS.—The Dallas Rapid Transit & Terminal Company has been 
organized by B. S. Watham, A. F. Hardie and others, to build an electric road 
in said city. 

ERIK, PA.—It is reported that a company has been formed to build an electric 
street railway from Erie to North East. Frank L. Mclaughlin, of North East, 
is interested, 

MILFORD, VA.—It is reported that a company will be organized to build an 
electric road from Milford to Bowling Green, in Carolina County, a distance of 
about six miles. 

HOBOKEN, N. J.—A petition for a franchise to the Jersey City, Rutherford & 
Hoboken Railway. Company has been made to Council Chairman Timken of 
the City Council. - 

BELAIR, MD.—The narrow gauge tracks of the Baltimore & Lehigh Railway 
and the York Southern will shortly be converted into a standard gauge road 
and probably electrically equipped. 

ST. LOUIS, MO.—E. J. Thurman, W. D. Waters, and J. B. Clayton, of Fentor, 
Mo., have been granted a charter to construct and operate a double track elec- 
tric railway from St. Louis to Morse Mill, a distance of 35 miles 

BLOOMFIELD, N. J.—The Bloomfield Township Committee has passed the 
ordinance granting s franchise to the Consolidated Traction Company fora 
trolley road on Bloomfield Avenue, between Newark and Bloomfield. 

PITTSBURG, PA.—Mayor McKenna has signed the ordinance granting pe - 
mission to the Central Traction Company to extend its line to the East End, by 
the way of Aliquippa and Melwood Streets and Centre and Begley Avenues. 

LONG BRANCH, N. J.—Application has been made tothe Township Com- 
mittee of the township of Ocean, Monmouth County, by the Atlantic Coast 
Electric Railway Company for the construction and operation of a street railway. 

MILFORD, MASS.—Money to build tbe proposed new street tailway from 
South Fremingham, through Holliston to Milford, has been pledged and the 
agreement to operate the road has been signed. Charles W. Shippee is inter- 
ested. 

WASHINGTON, D C.—The Washington & Great Falls Electric Company has 
been granted permission to issue $500,000 in bonds to build its road. The line is 
about six and one half miles long and the trolley system will be used, The 
president is Stilson Hutchins. 

CICERO, N. ¥.—The Syracuse & Oneida Lake Electric Railway Company has 
made application for consent to construct, maintain and operate by animal 
power or electricity, a street surface railway, with necessary sidings, etc., 
along certain streets in this town. 
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STEVENS POINT, WIS.—The Stevens Point Electric Lighting Company has 
been given another year in which to begin the construction of an electric street 
railway under its franchise. By Sept. 10, 1896, it must bave at least three miles 
of road completed, or forfeit $2,000. 


BEVERLY, MASS.—W. B. Ferguson, Charles A. Richardson, N. E. Martin, 
A.B. Bruce, N. Sumner Myrick and Frank J. Perkins have petitioned to the 
Board of Aldermen for location of tracks with the necessary turnouts for the 
Gloucester, Essex & Beverly Street Railway Company. 


BEAVER FALLS. PA.—A company is being organized to build an incline 
railway to Paterson Heights, a suburb of Beaver Falls. H. M. Meyers, John 
Reeves and other local capitalists are the principal movers in the enterprise. 
It will be 1,500 feet in length and operated by electricity. 


ST. JOSEPH, MO.—The first step in the building of an electric line to St. 
George has been taken by the St Joseph Traction & Lighting Company. The 
company agrees to commence work within 90 days after the passage of the 
ordinance and have the road completed within six months thereafter. 


WARREN, O.—The citizens of Mesopotamia, Green, Bloomfield, Gustavus and 
Kinsman have, under the name of the North Trumbull Rapid Transit Com 
pany, applied to the County Committee for a franchise to construct and operate 
an electric passenger and freight railway between Farmdale and Mesopotamia. 


PERSONAL NOTE. 


MR A. E. KENNELLY has received from the Western University of Penn- 
sylvania the degree of D. Sc., in recognition of his work in the theory of cable 
faults, for his researches in magnetism and alternating currents, and for his 
application of complex qualities in alternating-current work. 


MISCELLANEOUS NOTEs. 


AN EDISON PATENT SUSTAINED.—KEdison’s patent granted Feb. 17, 1880, 
for ‘‘Method of Preparing Autographic Stencils for Printing,’’ was sustained 
last week by Judge Acheson, sitting for the District of New Jersey, a final 
decree being entered in favor of the Edison patent awarding an injunction and 
accounting. The device of this patent has been put upon the market by Edison's 
exclusive licensee, and has become known as the Edison mimeograph. 


THE NEW YORK ELECTRICAL SOCIETY, at its annual meeting, held on 
June 18, elected the following officers: President, John W. Lieb, Jr.; vice« 
presidents, Herbet Laws Webb, Edward Caldwell, Francis Forbes, Nelson W, 
Perry, Prof. L H. Laudy and Prof. Morris Loeb; secretary, George FP. Guy; 
treasurer, H. A. Sinclair. The secretary’s report for the year showsa net increase 
in membership of 20. The number of members now on the books of the 
society is 370. Although last year the average attendance showed a marked 
improvement on the precedivg year, during the season just concluded the society 
has had most gratifying evidence that the lectures have been even more thor- 
oughly appreciated than ever. The range of subjects has been wide and in almost 
every instance the society has been foitunate in au able and exhaustive treat- 
ment of the theme selected. Some of the best lectures promised are still on the 
programme for next season, and will in all probability be delivered at an early 
date. 


Crave and Sndustrial WWotes. 


A HEALTHY GROWTH of business during the past 12 months is reported 
by J. Jones & Son, 67 Cortlandt Street, New York, whc have just finished their 
inventory and taken a balance from their books for the year. 


SATISFACTORY SETTLEMENT has been made by Chas. E. Chapin with his 
credifors, and Mr. Chapin will resume business at once at 1386 Liberty Street: 
New York, as manufacturers’ agent, with an attractive line of specialties, 


G. C.WOOLVERTON has sold out his interest in the a Electric Com- 
pany, of Rahway, N. J.,and has established a new business at 327 Washing- 
ton Street, Buffalo, N. Y.. where he is prepared to repair electrical appar- 
atus of every description. 


THE KNAPP ELECTRIC & NOVELTY COMPANY, 47 Warren Street, New 
York, reports an extremely good business in battery motors, Practical 
apparatus, judicious advertisiug and the reputation of the goods aid the 
dealers in selling large quantities of these outfits. 


M. %. SANGER & CO. isthe style of a new firm of model makers, imstru- 
ment makers and general electrical manufacturers, with headquarters at 106 
Liberty Street, New York. The new firm has ample facilities for doing 
experimental and special work in the best manner. 


FULL TO OVERFLOWING is what the Dayton Fan & Motor Company, of 
Dayton, Ohio, reports as being the condition of its order book. The factory has 
hard work to keep up witb orders, and the company is much gratified to have 
appreciation of its apparatus expressed in this manner, 


DIEHL & CO., 385 Broadway,New York, report the receipt of many orders 
for their new ceiling fan, for which is claimed increased efficiency, giving a 
saving of about 25 per cent. of current usually required; improved mechanical 
construction, and a new oiling device insuring perfect cleanliness. 

B. J. LAUNIERE, formerly secretary of the Grand Rapids Machinery & EHlec- 
tric Company, was recently engaged as traveling salesman by the Metropolitan 
Electric Company, 186-188 Fifth Avenue, Chicago. Mr. Launiere is well liked 
by the trade and is meeting with great success in the sale of electrical supplies. 

EXTENSIVE NEW WORKS are now being constructed by the Sessions Foundry 
Company, Bristol, Conn., on a large tra‘t of land near the railway. When the 
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new works are completed the company will have unsurpassed facilities for 
producing the best grade of castings in almost any quantity. It is expected 
that the works will be completed in the fall. 


ANOTHER DESIRABLE SPECIALTY has heen secured by the Electric Appli- 
ance Company, Chicago, due notice of which will be given in the near future. 
The specialty is a staple article for which there is a big demand, and its control 
and sale in the West by the Electric Appliance Company, who will carry a large 
Chicago stock, will give that concern quite an advantage. 


TO HANG A MAN would not require nearly so much rope as was recently 
sold by the C. W. Hunt Company, 45 Broadway, New York, to the Niagara Falls 
Hydraulic Power & Manufacturing Company for a rope drive which necessi- 
tated 2,550 feet of rope. The Hunt Company furnished its special ‘‘Stevedore’’ 
brand, which is made particularly for transmission purposes. 


A WINDMILL LIGHTING PLANT has recently been installed at the resi- 
dence of Mr. W. E. C. Eustis, Milton, Mass . containing a storage battery of 
1,000 ampere- hours capacity furnished by The Bradbury-Stone Electric Storage 
Company, of Lowell, Mass. The battery is of the very latest type in lead lined 
wooden tanks. The plant is the second largest installation of this character in 
America. 


A RIVAL OF THE GRAVITY BATTERY.—The Gordon primary battery, now 
being placed on the niarket as a substitute for the gravity battery, is strongly 
endorsed in a recent letter from Mr. W. M. Kinch, the assistant superintendent 
of signals of the N. Y. C. &. H. R. railway, as the result of a severe test extend- 
ing over five months of railway signal work. He states that the battery has 
three strong features iv particular—simplicity of form, low internal resistance 
and standing up under the severest short circuits. The battery is manufactured 
by the Gordon-Burntam Battery Company, 82 West Broadway, New York. 


THREE HUNDRED CONTRACTS and snore have been closed by The Elec- 
trical Maintenance Company, 50 Broadway, New York, for the maintenance of 
electric lighting and power plants, electric elevators, etc., in office build- 
ings, factories and central stations; and its business is rapidly assuming 
large proportions, notwithstanding the company has only been organized 
about five months. W. J. MacConnell, long and favorably known to the 
electrical trade, is general manager of the company. 


THE NEW CONGRESSIONAL LIBRARY at Washington, D. C., will bavea 
very complete plant when finished. Crook, Horner & Co., of Baltimore, repre- 
sentatives of the Ball Engine Company, Erie, Pa., are installing in the building 
three 175-hp Ball engines, direct-connected to Mather dynamos. The Ball 
Engine Company has also sold the city of Galveston. Texas, a ‘‘Ball’’ automatic 
engine for direct-connection to a Western Electricdynamo, and has secured the 
contract for the engines to be installed in the new Security Building, St. Louis. 


AN ORNATE CATALOGUE is being distributed by the Klectric Launch Com- 
pany, Morris Heights, New York. in which are described launches of every 
type: yacht tenders, fishing and hunting launches, cruising launches, etc. The 
equipment is described in detail. An interesting feature is the controlling 
device, the hand wheel of which is located just in front of the steering wheel, 
the spindles cf the two being concentrically disposed. The catalogue possesses 
only one disadvantage: the reader is seized with a strong desire to immediately 
forsake work and take an outing in one of these beautiful little craft. 


MOST OF THE LEADING MANUFACTURERS in this country use Carpen- 
ter rheostats exclusively, and quite a number of the prominent foreign manu- 
facturers, such as Crompton & Co., of London; Ludwig Loewe & Co, 
of Berlin; Brown, Boveri & Co., of Switzerland; Union Electricitats 
Gesellschaft, of Berlin, and many others less well known over here, are order- 
ing these rheostats regularly and in increasing quantities. The Carpenter 
Enamel Rheostat Company. of Hoboken, N. J., reports a demand for these goods 
which has kept the factory running overtime fot several months past. 


THAT TIRED FEELING is an unknown quantity with H. B. Coho & Co., 203 
Broadway, New York, who are always on the move for business. Among 
numerous other contracts this firm has closed the following during the past six 
weeks: 30-kw multipolar generator for Broadway Central Hotel, New York 
City; 15-kw multipolar generator for Hotel Vandyke New York City; 30-kw 
generator for Schnoering Apartments, West Ninety-fourth Street, New York; 
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45-hp generator for Henry R. Worthington, Elizabethport, N. J ; 25-hp and 5 hp 
motors for Alexander-Chamberlain Electric Company; 80-kw multipolar gener- 
ator for Paterson, N. J. 


MUNICIPAL LIGHTING PLANTS.—It has frequently been stated that city 
lighting plants are few in number, of ancient installation, and fast disappear- 
ing from sight, but the number of sales made to municipalities by the Standard 
Electric Company, of Chicago, would indicate the reverse. During the past few 
mouths this company has installed nearly a dozen municipal lighting plants, 
among them one for the city of Springfield, Ill., having a capacity of 700 arc 
lamps; and one each for Logansport, Ind.; Paducah, Ky.; Fulton, Mo.; Tames- 
town, N. Y.; Harrisunville, Mo.; Independence, Ia.; Willoughby, Ohio; Kear- 
ney, N. J., and Chesaning, Mich. 


GEORGE A. McKINLOCK, president of the Central Electric Company, Chi- 
cago, is a visitor in New York this week. Mr. McKinlock reports af excep- 
tionally brisk business for the summer months and is particularly well satisfied 
with the large number of Lundell Fan Motors sold. Mr. McKinlock can 
properly claim to be one of the pioneers in the electrical industry, having 
been connected with telephone interests for a considerable time previous to the 
organization of the Central Electrical Company, which started business in Chi- 
cago early in 1887. He has successfully guided his business from a small begin- 
ning through all the different stages to be met with in business growth, and 
has to-day the distinction of being at the head of one of the largest electrical 
supply houses in the world. 


FRANK DE RONDE, well and favorably known as general sales-agent for the 
Standard Paint Company, has, in connection with his brother, A. De Ronde, 
taken the selling agency for the United States and Canada of the ‘‘Ship’’ cored 
carbons, manufactured by Schiff, Jordan & Co., Vienna, Austria, who are 
reported to-be the largest manufacturers in their line on the Continent. These 
carbons are said to be of exceptionally high grade, insuring, where they are 
used, a steady, brilliant light. with minimum consumption of current. The 
manufacturers expect to ship all large orders direct from the factory, but will 
carry a large stock in this country, thus enabling their agents to fill orders 
immediately when so desired. The New York office will be at 254 Front Street. 
Messrs. Schiff, Jordan & Co. are to be congratulatedaipon securing the services 
of the De Ronde brothers, who can be relied upon to push the sale of their car- 
bons by all honorable means. Messrs. De Ronde intend establishing agencies at 
once in all sections of the country, so that central-station managers and others 
can be supplied promptly. 


A CHICAGO ACQUISITION.—The Brown Hoisting & Conveying Machine Com- 
pany and the Elwell-Parker Electric Company of America, main offices and 
works at Cleveland, Ohio, have jointly opened a general western office at 
1528 Marquette Building, Chicago. Mr. F. G. Tallman, manager of the 
Pittsburg offices of these companies, and late manager at Pittsburg for the 
crane department of the Yale & Towne Manufacturing Company, will also 
have charge of the Chicago office and will be assisted by Mr. Frank B. 
Ward, late resident engineer of the Pittsburg Testing Laboratory, Limited, 
and for several years head of the firm of Frank Ward & Co., inspecting and 
consulting enginee1s. The Brown Hoisting & Conveying Machine Com- 
pany, in connection with its hoisting and conveying machinery and crane 
business, has recently purchased the entire crane business heretofore owned 
and controlled by the Yale & Towne Manufacturing Company. The 
Elwell-Parker Electric Company of America, which is the American 
branch of the celebrated English firm of the same name, is making a 
specialty of heavy electric machinery and large installations. 





Susi Moti 
usiness OTtces. 
ELECTRIC LEAGUE.—Meets every Thursday evening, 100 West 24th Street, 
New York. Electrical engineers and electricians cordially invited, 
BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never requires attention. 


Gas lighting much improved by its use. Electric Supply Company, of 105 South 
Warren Street, Syracuse, N. Y. 





— SMlustrated Record of Electrical Datents. | 


UNITED STATES PATENTS ISSUED JUNE 18, 1895. 


[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


541,078. ELECTRIC CAR BRAKE; G. B. Damon, Lowell, Mass. App. filed 
April 30, 1894, The combination of an independent motor adapted to operate 
an air pump, a tank for storing the same, and means whereby when the 
pressure in the said tank shall fall to the minimum for an electric circuit to 
actuate the motor and so compress sufficient air to apply the brakes. 


541,077. TELEPHONE SYSTEM; W. W. Dean, St. Louis, Mo. App. filed Feb. 
21, 1895. The combination of a local transmitter circuit comprising two 
parallel branches, two induction coils each having a primary in one of the 
branches of the transmitter circuit, and the secondary in the telephone line 
in series, a microphone and a battery adapted to direct current through the 
said branches in parallel. 


541,081. STORAGE BATTERY AND METHOD OF MAKING SAME; N. H. 
Edgerton, West Whiteland, Pa. App. filed Feb. 27, 1894. In a storage bat- 
tery, a series of cells with intervening conducting partitions and surround- 
ing non-conducting frames molded thereon, the said cells filled with an elec- 
trolytic fluid. and the terminal partitions having conductors leading there- 
from, and an envelope of plastic non-conducting material in an enclosing 
case adapted to retain the gaseous eleinents evolved in the charging and dis- 
charging of electric currents. 


541,098. CROSSING FOR TROLLEY WIRES; J. Kroger, Pleasantville, N. J. 





App. filed Nov, 3, 1894. A cross-over for trolley having a central depression 
and a portion of the giooves cut away, locks having the cross-heads so set as 
to form part of the wall of the grooves at crosses. 


541,186. RHEOSTAT OR OTHER CIRCUIT CONTROLLER: C. Willms, Balti- 
more, Md. App. filed Nov. 26. 1894. The combination with a rheostat hav- 
ing a body of resistance material forming a path for the current and divided 
into sections by a series of collecting sectors consisting of wires extending 
across the resistance material and secured at their ends, and tension pins 
for the wires intermediate of their ends. 


541,148. CURRENT STRENGTH INDICATOR; F. G. Burgess. Boston, Mass. 
App. filed March 25, 1895. The combination of an electromagnet and arma- 
ture mechanically actuated for applying to said armature a steadily increas- 
ing force in opposition to the attraction of the magnet, an indicating device. 
a stopping or locking device operating to arrest and prevent the further 
movement of the indicating device, whereby an approximate indication is 
obtained of the resistance offered by the said magnet to the movement of the 
armature, 


541,149. TRANSMITTER; J. Burry, New York, N. Y. App. filed Oct 23, 1898. 
The combination of a rotary shaft with a switch thereon, brushes bearing 
on the switch, opposing magrets, with the armature between them a source 
of electrical energy, and electric conductors. 

541,152. DISTRIBUTING FRAME FOR TELEPHONE CIRCUIT CONDUCT- 

ORS; F. B. Cook, Chicago, Il]. App, filed Jan. 9, 1895. An appliance tor 
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transferring electric conductors consisting of a plate upon the front side of 
which parallel insulating blocks are secured ata suitable distance there- 
from, the said blocks having upon their upper and lower edges metal con- 
ductor terminals from which conductors extend through the plate to the rear 
side and there divide, all the conductors coming from the lower terminals 


extending in one direction, and all from the upper extending in another 
direction. 





No. 541,152.— TELEPHONE CIRCUIT DISTRIBUTING FRAME. 


.- 


541,165. ELECTRIC RAILWAY; R.M. Hunter, Philadelphia, Pa. App. filed 
Jan. 12, 1887, The combination of a car body with its supporting wheels 
and axles, with an electric motor connected to one axle through a frame 
work independent of the motor proper, having bearings arranged at a dis- 
tance apart, and supported at the other end by a single support. 


541,179. ELECTRIC ARC LAMP; C. A. Pfluger, Chicago, Ill. App. filed July 2, 
1894. The combination of two carbons at an angle with each other, tubes 
containing the said carbons, a solenoid connected to the said tubes so as to 
be supported thereby, and a pivotal connection between the core of the said 
solenoid and each of the tubes, so that the tubes are moved by the move- 
ment of the core. 


541,200. ELECTRIC ELEVATOR; R. Eickmeyer, Yonkers, N. Y. App. filed 
Oct. 1, 1890. In an electrically operated elevator mechanism, the combination 
of a shunt-wound electric motor, an armature circuit supplied from gener- 
ators and accumulators, and a resistance which is automatically adjustable 
to counter electromotive force as it is developed in the motor. 


541,225. REPEATER; M. G. Crane, Newton, Mass. App. filed Aug. 4, 1894. 
The combination with two or more circuits of a controller for each circuit 
adapted to respond to changes therein, a main motor sdapted to operate in 
response to a movement of any of said controllers, and a secondary motor 
adapted to restore the said controllers to their normal positions. 


541,227. ELECTRIC SWITCH; C. P. Elieson, London, England. App. filed 
July 16, 1894. The combination of a receptacle composed of non-conduct- 
ing material, supporting pivots therefor, engaging said receptacle adjacent 
to one end theieof extending within the same, and forming circuit termi- 
nals and a movable conducting body within the said receptacle. 


541,288. SYSTEM OF ELECTRICAL DISTRIBUTION; C. K. Huguet, New 
Orleans, La. App. filed Jan. 30, 1895. The method of maintaining a constant 
current on a constant potential circuit, consisting in establishing au induct- 
ive balance between the constant poteutial circuit and a separate constant 
current circuit and altering or distributing this balance in proportion to 
the change of impedance which takes place on the constant potential circuit. 


541,248. PUSH BUTTON; F. W. Manger, Brooklyn, N. Y. App. filed Oct. 1, 
1894. The combination of a base adapted to receive contact devices, a shell 
inclosing the said contact devices avd having a sciew-threaded flange at its 
outer end, a button passing through the shell and adapted to engage the 
contact devices, a cap or ring adapted to screw on said screw-threaded flange 
and having an internal flange, and a disc of soft material over the said 
button, the disc being held at its edges between the end of the flange of the 
shell and the internal flange on the cap or ring. 





No. 541,200—ELEcTRIC ELEVATOR. 


541,259. RAIL BOND; W. E, Baker and H. M. Brinckerhoff, Chicago, Ill. App. 
filed March 1!, 1895. The combination of a rail bond secured toa rail anda 
flange of a girder, the girder end of the bond being presented at right 
angles to the plane of the flange. 

541,286. APPARATUS FOR STEERING VESSELS: W. R. Moore and wW. 
Megarvey, Cleveland, Ohi App. filed Feb 23, 1895. The combinaticn of a 

tow-line having a lever Bo nected theretc and adapted to be swung ona 

horizontal plane, a rotatable post to support the lever and to be turned 
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thereby, two horizontally swinging arms and connections between the arms 
and the rotatable post whereby when the lever is swung the arms will be 
moved in opposite directions on a horizontal plane. 


541,287. ELECTRIC STOP MOTION FOR ENGINES; Eugene C. Myrick and 
George C. Doeg, of Providence, R. I. App. filed May 23, 1898. The combi- 
nation, with a governor and valve-detaching mechanism, of mechanism con- 
necting the governor and the valve-detaching mechanism, the said connect- 
ing mechanism being constructed in two detachable parts, one of the parts 
being provided witb an independently movable engaging device tor engag- 
ing the other part and carrying an electromagnet and its armature for oper- 
ating the engaging device to disconnect the two parts of the connecting 
mechanism. 


541,290. ARC LIGHTING; S. W. Rushmore, Brooklyn, N. Y. App. filed March 
20, 1895. The combination of two arc lamps connected in series, each lamp 
having suitable carbons and feeding mechanism, a coil of each of the lamps 
in shunt to its own are only, and a second coil at each lamp in shunt to the 
arc of the other lamp only. 


541,882. INSULATOR; J. M. Patterson, Springtown, Texas. App. filed April 
10, 1895. An insulator formed of two sections of insulating material adapted 
to fit together and each provided on its inner sides with a longitudinal 
recess, and blocks notched on their inner faces and adapted to be inserted 
in the said recesses, with their notches coinciding to form a passage for the 
wire. 


541,888. UNDERGROUND CLOSED CONDUIT SYSTEM FOR ELECTRIC 
RAILWAYS; A.'J. Smith, Milwaukee, Wis. App. filed June 6, 1894. The 
cofhbination of a conduit having one or more trolley chambers, an inde- 
pendent conducting chamber having a conductor therein, insulated metallic 
shafts communicating at intervals from the conducting chamber to the 
trolley chamber, adapted to be rocked into contact with the conducting 
wire, and an actuating arm having a reciprocating trolley track connected 
thereto, but supported independently from the top of the trolley chamber. 





No. 541,243.—PusH BUTTON. 


£41,841. ELECTRIC ALARM SIGNAL AND INDICATOR FOR TROLLEY 
RAILWAYS; J. A. Buisson, New Orleans, La. App. filed April 2, 1895. The 
combination with a muin trolley wire or feeder of a short auxiliary wire 
extending parallel therewith, means for rigidly and mechanically connect- 
ing the two wires, the ends of the auxiliary wire being turned up to form 
inclined shoes capable of readily receiving a trolley wheel, and a wire con- 
nected toone upturned end thereof, the said connection being out of the 
plane in which the main portion of the auxiliary wire is located. 


541,850. PORTABILE GALVANIC BATTERY CELL; F. A. Glasgow, St. Louis, 
Mo. App. filed Sept. 18, 1894. The combination of a battery cell provided 
with a removable zinc-holding screw plug, the zinc element being inserted 
in the said screw plug, and a removable tube adapted to inclose the zinc. 

541,857. COMPOUND-WOUND ALTERNATING GENERATOR; J. D. Hilliard, 
Jr., Bluefield, W. Va. App. filed June 21, 1894. A method of regulating the 
current of an alternating generator which consists in shunting a part of the 
main current of the genesator through a rectifying or commutating device 
and through the series winding of the field of the generator, arranging a 
variable inductive resistance in the shunt circuit, and providing an auto- 
matic cut-out actuated by the increase of current in the resistance to short 
circuit the said resistance. 


541,367. ELECTRIC TRUSS; B. R. Lathrop,Weedsport, N.Y. App. filed Aug. 27, 
1894, A truss baving a pad containing a battery, and a screw passing 
through the bearing face of the pad, and making contact with the battery 
pole, and provided with a pole plate combined with a support connected 
at one end of the pad, the back pad mounted on a support and also pro- 
vided with poles which are connected with the support. 


541,880. ARMATURE FOR ELECTRIC MOTORS AND GENERATORS; J. ¥. 
McLaughlin, Philadelphia, Pa. App. filed Dec. 5, 1891. An armature con- 
sisting of a cylindrical iron body piovided with troughs opening into the 
pe1iphery, armature coils removably seated in the said troughs, and an iron 
wire wrapping constituting a magnetic shield continuous both longitudin- 
ally and peripherally over the cylinder. 


541,389. ELECTRIC TRAIN SIGNAL; E. J. Devine, Port Arthur, Canada. App. 
filed Dec. 11, 1894. The combination of a series of wires and a circuit closer 
provided with a frame and a movable shield, said wires extending into or 
mounted on the said frame and shield, one of them having an uninsulated 
portion, another of said wires also having an uninsulated portion extending 
across the plane of said former yninsulated portion, 
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Huebel& Manger, Manufacturers, 
286-290 Graham St., Brooklyn, N. Y. 


o) | ae 


AND 


WATER 


EASILY AND COMPLETELY 
REMOVED FROM 


STEAM 


PEO Sa 0a CO 
PHILADELPHIA, PA. 
Cochrane 
Separators 





In Writing to Advertisers Sub- : 


No. (/0/ 


—_!ron Box Bell. 


on the advertisers by mentioning that they = S ter, Mass.—Four years’ 












Ask your dealer for the 
No. 7707 Iron Box Bell. 


H.E.& C. BAXTER, 


MANUFACTURERS 


ELECTRICAL SUPPLIES, 


Bedford, Division and Canton Streets, 


BROOKLYN, N. ¥. 


WORCESTER POLYTECHNIC INSTITUTE, Werese- 5 
courses in Civil. s 


Mechanical, Electrical Engineering and § 
sChemistry. New and extensive labora- # 


§ tories an workshops, thoroughly equipped 5 


s Expenses low. For catalogue and infor-§ 
s mation address 
T. C. MENDENHALL, President. 


WESTERN UNIVERSITY OF PENN’, 


The leading institution of learning between 


the Susquehanna River and the Lakes. 
The College, The Engineering School, 


Civil, Mechanical, Electrical and Mining 


Engineering), The Medical College. 
For catalogue, address the Chancellor, 


W.J. HOLLAND, ALLEGHENY, Pa. 


JAS. 6. BIDDLE, 


Telephone Call, 1372. 


520 Drexel Building, PHILADELPHIA. 


Selling Agent 


ELLIOTT BROS., London, 
WESTON ELECTRICAL INSTRUMENT CO 
THE ELECTRIC STORAGE BATTERY C9 


Standard 
Electrical 
Measuring 
Instruments, 


Including Weston Voltmeters, 
Ammeters, and Wattmeters ; 
Elliott Resistance Boxes, Gal- 
vanometers, Condensers, Mag- 
netometers, Electrometers; 
Bristol Recording Voltmeters, 
Ammeters, and Wattmeters; 
Silver-Chloride Batteries, 
Tachometers, etc. 


Also the 


“CHLORIDE ACCUMULATOR” 


Of all sizes and capacities. 


Write for particulars and latest prices 


Elliott’s magnificent Catalogue mailed 
upon receipt of 15 Cents. 

“Weston”? and * Chloride Accumulator” 
Catalogues free. 


KARTAVERT. 


HARD AND FLEXIBLE FIBRE IN SHEETS, RODS AND TUBING. 


For Electrical and Mechanical Purposes, Railway Dust Guards, Washers 
and Packings. Patent Insulating Cleats. 
MANUFACTURED BY 


THE KARTAVERT MANUFACTURING (CO, Wilmington, Del 


UNION HARDWARE CO., ToT 


Woodwork for Electrical Purposes 


IN ALL FOREIGN AND DOMESTIC WOODS. 
Push Button Sheils, Bell Boxes, Bases, Rosettes, Etc., Ete. 
-. Electroplating in Gold, Silver, Nickel and Brass. ..-. 


[IXON’S BELT [PRESSING 


AND LEATHER PRESERVATIVE. 
PREVENTS SLIPPING AND PRESERVES THE LEATHER. i Send for Circular and Testimonials. 


weitruity. ~~ DIXON CRUCIBLE COMPANY, Jersey City, N. J. 


The ‘NEW ERA”: st. 


ELECTRIC Binding Posts and 


“GAS LIGHTER, ane tae 


mental Work. 
Newly Improved, 

















Telephone and Gas 
Lighting Coils and 
other Fine Wire 

Winding 
Inveations Perfected, Small Sachinecy 
Constructed, etc. 
" is unquestionablythe best international Electric Co. 70 Beekman St.. N.Y 
Burner in the world. 
1 Always safe. Ne 


leaks. G ted onl 
by the key. Has is: : Cable Supporter 


changeable stems. =ar HANGER See 












3535 Never fails to light. $ 
28 3 Adaptable toany fixtures. : = Aerial Telephone 
g 327 Perfect in device and * Telegraph and 
sey mechanism. FULLY = Blectric 
eae GUARANTEED. ‘CABLES 
beng oad ° 
Sees American Electric Co. ? meds i= Brase 
Mog « Sole Owners and Manu- Send fer descrip- 
“ aoe a} facturers, = tive circular. 
Zoos ° n 
Ss 5 & be 102 Pearl St., BOSTON. ; 0,N,Bender& fo, 
75328 Send for Circular. * P.0. Box 1541. 102 Orange St.. Providence. R. 
SSSCCSSSSSSSSSSSSSSSSSSSSSSSSPSSSSCSSSSSSSSSSSSSSSSSSSSSSSSSSSeeseeeeeeseesessesssace 


50 to 500 Volt Electric Bells, 


VIBRATING BELLS in sizes from 2% in. to 12 
in., operative in circuits of 50 to 500 volts, 
either direct or alternating. 


SINGLE STROKE BELLS from 2¥% to 3,000 Ibs. 


(i0NGS—specially adapted for railroad crossings, 
steamships, office buildings, hotels, apart- 
ment houses, factories, schools, hospitals, 
electric light ‘stations, telephone calls, etc. 


Trolley Car Gongs and Signals. 


ELECTRIC BELL AND RESISTANCE CO. 


46 Lawrence St., NEWARK, N. J. 


SC SSSSSSS SSCS CSS S SSS SESS SSCS SSS ESSE ESS SCRE S ESSE SESE TESST EH ESSE SESS ESSE eee eee 


J. G. BRILL COMPANY, Partapgupuia, PA. 











A 





Electric Cars, Cable Cars, Passenger Coaches, Mining Cars. 
Brill Rigid independent Trucks, and 
‘*Eureka’’ Maximum Traction Trucks. 

Electric Snow Plows and Sweepers. 
WRKS SITUATED AT 620 AND WOODLAND AVE., ON LINE OF PENRA R A AND B 80 R.A 


Western Office: 1038 MONADNOCK BUILDING, CHIC AUQ, 


{ror BLECTRIC CARS 
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‘TA H.P. FAN MOTOR — 


VOLT METER Pie (ae ee ae nee a a ee 


} 
* - 
| 

















20 HORSE POWER MOTOR 1000.LIGHT 110 VOLT M.R. DYNAMO) ~ “400 LIGHT 110 VOLT DYNAMO 

| | 

| | 

‘ } 

| | 

i 
MOTOR STARTING RHEOSTATS SHUNT FIELD RHEOSTATS 
160 H.P. 500 VOLT GENERATOR 
Fort W AYNE KICCtIric VOPPOPATION,  .indiana. 
BRANCH OFFICES OCC” 

NEW YORK CITY. 115 Broadway. COLUMBUS, OHIO, 57 East State St. MINNEAPOLIS, MINN., New York Life Building. 
CHICAGO, 185 Dearborn St. SAN FRANCISCO, Elec, Imp. Co.,35 New Montgomery St. CINCINNATI, OHIO, 402 Neave Building. 
PHILADELPHIA, 907 Filbert St PITTSBURGH, PA., 405 Times Building. SAN ANTONIO, TEXAS, 207 Lasoya St. 
BOSTON, MASS., 17 Federal St. NEW ORLEANS, LA., Southern Electric Mfg. & Supply Co, RICHMOND, VA., Chamber of Commerce 






ROCHESTER, N. Y., Powers Building. OMAHA, NEB., 104 Bee Building. ST. LOUIS, MO., 60 Turner Building. 
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THE PACKARD ‘Desi ned es ally for Sacsadbaceet Lamp Mannfactur- 
c OD acuum of 29 1-2 in. guesses . Three sizes 


ACUUM UMPS in ustock. ‘Refer. to" to Soe a — La 
ectric an ston Elect 
ee Pees iii wining, Pee 5 Ag am 


93-97 Pearl St., Brooklyn, N. Y. 


SSCS CSAS SSSR SSSR ASRS S RESETS SRST RES S SRR TERETE EERE ROR E EE EEE SEES ee eee See 


IRON-ARMORED | NOU ITS 





TRADE MARK. 






INSULATING 


Two Wires in a Single Tube, the Standard 
Method of Electric Wiring 


[nterior Gonduit & [nsulation (fo. 


General Offices and Works —————————- © 


527 WEST THIRTY-FOURTH STREET, 


=. H. JOHNSON, President, NEW YORK 
. LITTLE, Vice-Prest. and Gen. Mgr. 
ons. P. GEDDES, Secy. and Treas. 





CARBONS. 


Surpassing All Others 
In Brilliancy, Steadiness, 


Durability, and Economy. 
Si | 








amm 


Metropolitan Electric Company, 


186-188 Fifth Ave., Chicago. 


All Kinds of Fans 


12 inch a, Motors for 110 Volt Direct 
Curren 

16 inch ey Motors for 116 Volt Direct 
Current. 

12inch fan Motors for 50 Volt Alter- 
nating Current. 

8 inch fan Motors for Battery Current. 

12 inch fan Motors for Battery Current. 


Dayton Ceiling Fan Motors 


«+ FOR ... 


110 Volt Direct Current. 
170 Volt Direct Current, 
220 Volt Direct Current. 
250 Volt Direct Current, 


«. AND ... 


ARG CIRCUITS. 


Manufacturers, Dealers and Importers of EVERY- 
THING Electrical. Correspondence Solicited. 


GENERAL WESTERN AGENTS 


TRADE MARK. 


Ree 





Adapted for Direct and Alternating 
Current, 


MANUFACTURED BY 


SCHIFF, JORDAN & CO., Vienna, Austria.: 
A. DeRONDE & CO., 


Sole Agents, 
254 Front Street, New York.: 


Send for Samples and prices. 


Cc. E. WOODS € CoO., 
~<@e=—_Special Consulting Engineers. 


SUITE 1616 MONADNOCK BUILDING, CHICAGO. 


Designers of heavy Electrical apparatus and equipment. 
Feasibility of Electrical inventions exploited, pareented and designed. Estimates, 
specifications and plans furnished for ‘all classes construction work. 


PERMANENT CONSULTATION SOLICITED. 


STUCKY & HECK 33% NEWARK, N. J.! 


Electrical and Mechanical Engineers and 35 N, J. R.R. Ave. 
Draughtsmen Opp. Market St. R. R. Dep. 


RE PAI RIN Svan COMMUTATORS: Manufacturers > «, 
M TO a on 4 
RECONSTRUCTING TRANSFORMERS P. and B. Products. A cs i 
Seventeen years’ experience in managing the construction of electrical machinery © : “Gist — ( 


E. R. JOHNES, Pres. R. L. JOHNSON, Sec’y. W. T. Mac CONNELL, Gen. eid 


The Electrical Maintenance Co. 


3 0 0 plants (including dynamos, motors, electric elevators, switchboards, etc.) regularly inspected and maintained by 
yearly.contract. Electrical plants kept in the highest state of efficiency and repair ata minimum yearly cost. 


Plans and Specifications drawn for lighti d lants 
and work inspected. Sarveambanents solicited. nee 50 Broad Way, New York. 
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ALPHABETICAL LIST OF ADVERTISERS. 
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ELECTRIC SLATE ITALIAN AND AMERICAN MARBLE. "DRILLING A SPECIALTY. 


PLAIN OR MARBLEIZED. 
ALL MY FINISHES ARE BAKED IN. T. J. MURPHY & co. 136 Liberty St. New York TU RNED SLA TE. 


a Braby’s SareTY WARE CUTTER YOU USE PORCELAIN? 
Then Buy the BEST Only. 


MANUFACTURED BY 


THE R. THOMAS & SONS Co.., 











For Cutting Live'Wires and Cables With Safety./ 


Pa feet conaccness §F “Satovensdinasnencoonases ses EAST LIVERPOOL, OHIO. 

Made of Steel Drop Forgings. All parts interchangeable. Cutter 
Blades so ceustegesed heh, ee are aol away in eee they can be set» NEW YORK OFFICE, CHICAGO OFFICE, 
around one notch at a time until used up, when new blades can be insert Send for 39 & 41 Cortlandt St. 1534 Monadnock, 


circular, JAMES BRADY, 83 Washington St., Brooklyn, N. Y. 
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Cord. 
C.H McEvoy. 
Samson Cordage 
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CLASSIFIED LIST OF ADVERTISERS. 


Gasterion, Primary. 
Boston Motor Co. 
Boynton Multivolt Battery Co. 
Bunnell & Co., J. H. 
Greeley & ee. The E. S. 


lanche Battery Co. 
Miamisburg Electric Co. 


Batteries, Storage. 
Bradbury-Stone Elec. Storage Co. 
Battery Co. 


Electric 
Storage Battery Supply Co. 


Battery Material. 
Bunnell & Co., J. H. 
Klipstein & Co., A. 


Bells. 
Baxter, H. KE. & C. 
Electric Bell & Resistance Co. 
Huebel & Manger. 
Ostrander & Co., W. R. 
Viaduct Mfg. Co. 


Belting. 
Chic: Belting Co. 
Link Belt Engineering Co 
Main Belting Co. 


Schieren & Cc. A. 
Shultz Belting Co. 


Belt Dressing. 
Dixon Crutible Co., Joseph. 


Boilers. 
Collins & Co., H. E. 
Erie City Iron Works. 
Harrison Safety Boiler Works. 
Moyes, L. M. 
Stirling Co. 


Boiler Braces. 
Lukens Iron & Steel Co. 


Boiler and Pipe Covering. 
Keasbey & Mattison Co. 


Brid Floors, Cranes (Iron). 
Berle ton Bridge Co. 


Brushes, Dynamo. 
Boudreaux Dyn. Brush Co. 


Buildings and Roofing (Iron). 
Berlin Iron Bridge Co. 


Cable Hangers. 
Bender & Co., O. N. 
Standard Underground Cable 
Co, 


Cable Making Machinery. 
Barraclough, Thos, 
Kay, J. F. 


Cars. 
Brill Co., J. G. 


Carbon Points and Plates. 
Brush Electric Co. 
New York Carbon Works. 
Reisinger, Hugo. 
Solar Carbon & Mfg. Co. 
Washington Carbon Co. 


Carbon Holders. 
Philadelphia Elec. Mfg. Co. 


Castings. 
Phosphor-Bronze Smelting Co. 


Ceiling Fans. 
Dayton Fan & Motor Co. 
Diehl & Co. 
Emerson Elec. Mfg. Co. 
Frank H, Stewart. 


Chemical Apparatus. 
ones & Son, J. 
idder Mig. Co., Jerome. 
Ziegler Electric Co. 


Coal Carriers. 
Hunt Co.,C. W. 


Coloring Compound for 
mps. 
Webster Chemical Co. 


Commutator Bars, 
Forest City Electrical Works. 


Commutator Compourd. 
McLaughlin, Jas 


Condensers. 
Conover Mfg, Co. 
Marshall, Wm. (Electric). 
Worthington, H. R. (Steam). 


Conduits. 
Interior Conduit & Ins. Co. 
Mich, Pipe Co. 
National Conduit Mfg. Co. 


Connectors and Terminals. 
McIntire Co., The C. 


Works. 


Cotton Yarns. 


Hadley Co, 





Cranes and Hoists. 
Harrington Son’s Co., E. 
Maris Bros. 


Directories. 
Armstrong & Co. 
Johnston Co., The W. J 


Dynamos and Motors. 
Akron Elec. Mfg. Co. 
Bernard Co., The E. G. 
Boston Motor Co. 


C. & C. Electric Co. 
Card Electric Co. 
Crescent Electric Mach. Co. 
Crocker-Wheeler Electric Co. 
Dallett & Co., Thos. H. 
Dayton Fan & Motor Co. 
Detroit Elec. Works. 
Eddy Electric Mfg. Co., Inc. 

’ Fontaine Crossing & Elec. Co. 


Fort Wavne Electric Corporation. 


General Electric Co. 
Leavitt Motor Co. 

Michigan Electric Co. 
National Electric Co. 
Onondaga Dynamo Co. 
Phillips Electric Motor Co. 
Poland, Lawrence. 

Porter Standard Motor Co. 
Riker Electric Motor Co. 
Roth & Eck. 

Royal Electric Co. 

Siemens & Halske Elec. Co. 
Stanley Electric Mfg. Co. 
Storey Motor & Tool Co. 
Triumph Electric Co. 
Walker Mfg Co. 

Warren & zier. 
Westinghouse Elec. & Mfg. Co. 


Elevators. 
Morse, Williams & Co. 


Engineers and Contractors. 
Adams, A. D. 
Arnold, B. J. 
Ashley Engineering Works. 
Bain, Foree. 
Berger, Rogers & Potter. 
Coho & Co.. H. B. 
Comstock Co., The Louis K. 
Darlington, F. W. 
Field, C. J. 
Foote, Thos. H. 
Herrick & Burke. 
Kintner, Charles J. 
Murphy, E. H. 
Pepper & Register. 
Smethurst & Allen. 
Tucker Elec. Construction Co. 
Woodbridge & Turner Eng. Co. 
Woods & Co., C. E. 


Engines. 
Backus Water Motor Co. 
Ball Engine Co. 
Ball & Wood Co, 
ae Engine Co. 
Case Engine Co., J. T. 
Cooper-Roberts Co. 
Erie City Iron Works, Inc. 
Fitchburg Steam Engine Co. 
Lane & Bodley Co. 
McEwen Mfg. Co., J. H. 
Olin Gas Engine Co. 
Otto Gas Engine Co. 
Philadelphia Eng. Works. 
Priestman & Co. 
Ruggies-Coles Engineering Co. 
Taylor Engine Co. 
Weston Engine Co. 


Fan Motors. 
Backus Mfg. Co. 
Boston Motor Co. 
Central Electric Co. 
Dayton Fan & Motor Co. 
Diehl & Co. 
Emerson Elec. Mfg. Co. 
Fontaine Crossing & Elec. Co. 
Huyett & Smith Mfg. Co. 
Leavitt Motor Co. 
Riker Electric Motor Co. 
Snediker & Carr. 
Wagner Electric Mfg. Co. 
Western Electric Co. 


Feed-Water Heaters. 
Goubert se. Co. 
Harrison Safety Boiler Works, 
H 8 Mfg. Co, 
Stilwell-Bierce & Smith-Vaile Co. 
Webster & Co., Warren. 


Filters, 
¥. H. Alling. 
Schall & Rutherford. 


Fixtures, Gas and Electric, 
Chicago General Fixture Co. 
White Co., The O. C. 


Flexible Shafts. 
Stow Mfg. Co. 


Fuse Wire and Links. 
General Electric Co. 
Independent Electric Co, 
McIntire Co., The C, 


| 


Gas Lighting Apparatus, 
Electric, 
American Electric Co. 
Smith, A. T. 


Gears. 

Boston Gear Works. 
Glo Shad: C. 
tart 
Murray & Co., Jas. J. 


House Goods. 
Anchor Electric Co. 
Jones & Son, &, 
Ostrander & Co., W. R. 
Partrick & Carter Co. 
Viaduct Mfg. Co. 


draulic Presses. 
atson & Stillman. 


Indicators, Steam. 
Hine & Robertson. 


Induction Coiis. 
International Electric Co. 
Splitdorf, C. F. 


Instruments (Test’g & Recor’g). 

Biddle, J.G. 
Colgate Co., Geo. L. 
Fitchgerald Machine Co. 
General Electric Co. 

ueen & Co. 

eston Elec. Inst. Co. 
Willyoung & Co., Elmer G. 
Ziegler Electric Co. 


Insulators and Insulating 
Material. 
Brodie Electric Co. 
Electrose Mfg. Co. 
Empire China Works. 
Empire Elec. Insulation Co. 
Jchns Mfg. Co., H. W. 
Kartavert Mfg. Co. 
Mica Insulator Co. 
Pass & Seymour (China). 
Standard Paint Co. 
Standard Underground Cable Co. 
Steward Mfg. Co., D. M. 
Thomas & Sons Co., The R. 
Union Porcelain Works. 
Vulcanized Fibre Co. 


Jewels forElectrical Purposes 
Wennstrom Co,, The John. 


Lamps, Arc (for Incan. Circuits) 
Clark Electric Co. 
Generai Electric Co 
Genera lIncandescent Arc Light 


Co. 

Helios Electric Co. 

Imperial Electric Lamp Co. 
Perkins Elec. Switch Mfg. Co. 
Scott Electric Lamp Co. 

Solar Arc Lamp Co. 

Standard Electric Co. 
Standard Thermometer Co. 

S. K. C. Specialty Co. 
Westinghouse Elec. & Mfg. Co. 


Lamps, Incandescent. 
American Electrical Mfg. Co. 
Boston Incandescent Lamp Co. 
Bryan-Marsh Co. 

Buckeye Electric Co. 

General Electric Co. 

New York & Ohio Co. 

Perkins Elec. Switch Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


Lead. 
Colwell Lead Co. 


Lightning Arresters. 
olgate Co., Geo. L. 
Garton-Daniels Elec. Co. 
Shaw, H. M. 
Van Nuis, C. S. 


Linemen’s Tools. 
Brady, James. 


Lubricants. 
Cook’s Sons, Adam. 


Machinery, Tools, Lathes, Etc 
Barnes Co., W. F. & John. 
Bliss Co., The E. W. 
Diamond Machine Co. 
Feiracute Machine Co. 
Fifield Tool Co. 
Garvin Machine Co 
Gould & Eberhardt. 
Harrington, Edwin, Son & Co. 
Link-Belt Eng’g Co. 
Mansfield, W. H. 
Norton &Jones Mach. Tool Wks. 
Prentiss Tool & Supply Co. 


Magnets. 
Varley Duplex Magnet Co, 


Mast Arms. 
Morris, Tasker & Co 


Mica. 
Belden Mica Mining Co., F. E. 
Bowers Bros. 
Mica Insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker, A. O. 


Model & Experiment’! Work. 
Baillard, KE. V. 
International Electric Co. 
Sanger, M. E. & Co, 
Woods & 





Oil Purifiers. 
Schall & Rutherford. 


Packing. 
Garioct Packing Co, 
enkins Bros. 


ohns Mfg. Co., H. W. 


Patent Solicitors. 
Alexander & Dowell. 
Dyer & Driscoll. 

tner, Chas. J. 
Rosenbaum, Wm. A. 
Sturtevant, Chas. L. 
Thompson, E. P. 


Gray & Co. 
Harrison & Co., W. P. 


Platinum. 
Baker & Co 
Croselmire & Son, C. F. 
Globe Metal Works. 
Schawel & Co., Jas. 


Poles, Brackets, Pins, Etc. 
Brady ‘Keto. 
Creaghead Engineering Co. 
Morris, Tasker & Co. 
Sterling, W. C., & Son. 
Valentine-Clark Co. 


Porcelain Manufacturers. 
Empire China Works. 
Nashold Cleat Co. 

Pass & Seymour. 
Thomas & Sons Co., R. 
Union Porcelain Works. 


Pressure Regulators. 
D'Este & Seeley Co. 
Foster Engineering Co, 


Publications, Electrical. 
Electric Power. 
W. J. Johnston Co. 


Pulleys, Shaft’ g,Coupl’ gs,&c. 
Americhs Tool ’Machine Co. 
Hunter Machine Co., Jas. 

Perry Mfg. Co. 
E um Steam. 
Biate Mf . Co., Geo. F. 
Sieam Pump Works.A.S. 

Davidson, M. T. 

Dean Bros. Steam Pump Works. 

Hubbard, Norman. 

McGowan Co., The John H. 

Worthington, H. R. 


Railway Specialties, Electric. 
Gensel Electric Co. 
Elec. Railway Equipment Co. 
Johns Mfg. Co., H. W. 


Reflectors. 
Frink, I. P. 


Repairing. 
Bogue, C. J. 
Chesley Electric Co. 
Electrical Maintenance Co. 
General Electric Repair Co. 
Rushmore, S. W. 
Stucky & Heck Elec. Mfg. Co. 
Warren & Lozier. 


Rheostats. 
Carpenter Enamel Rheostat Co. 


Schools and Colleges. 
Corresp. School of Technology. 
International Corresp. Schools, 
Sciertific Machinist. 

Western University. 
Worcester Polytechnic Institute. 


Search Lights. 

Rushmore, S. W. 

Scott Electric Lamp Co. 

cond-Hand Apparatus. 

—. ease 0. 

Grego as. 

Rose Hlectric Co. 

Rossiter, MacGovern & Co, 


Slate and Marble. 
Murphy, T. J. 

Silk. 
American Silk Mfg. Co. 
Ryle & Co., Wm. 


Sockets. 
Balsley & Bryuer Electric Co., 
Th 


e. 
Steam Conduits. 
American District Steam Co. 
Steam Separators. 
Austin Separator Co, 
D'Este & Seeley Co, 
Harrison Safety Boiler Works. 
Mosher, C. D. 
Suppli General Electrical. 
Anchor Electric Co. 
Bryant Electric Co. 
Central Electric Co. 
Chicago General Fixture Co. 
Creaghead Engineering Co. 
Electric Appliance Co, 
Electrical eenny = of Syracuse. 


ewton, N. * 
Partrick & Carter Co. 


Pettingell-Andrews Co. 
Sebastian Lathe Co. 
Sturtevant, C. A, 
Viaduct Mfg. Co, 


Switchboards. 
— & Co., J. Grant. 
Hill Elec. Co., W. S. 
Pringle, W. T. 


Switches, Etc. 
Automatic Switch Co. 
Barnard & Hoopes. 
Brodie Electric Co 
Brooklyn Elec. Mfg. Co. 
Bryant Electric Co. 
Cutter Elec. & Mfg. Co. 
Electric Eng. & Supply Co. 
feet ie aeoemeat wh Co 

egeman Mfg. Co. 

og & Co., J. Grant. 
Hill Electric Co., W. S. 

Linton & Southwick. 

Murphy, T. J. 

Perkins Elec. Switch Mfg. Co 

Skiles, H. B. 

Stewart, Frank H. 

Van Nuis, C. S. 

Viaduct Mfg. Co. 


Ta and Dies. 
arpenter, Tap & Die Co., J. M. 


Telephones. 
American Bell Tel 
American Electric 
Baillard, E. V. 
Barnard & Hoopes, 
Century Telephone Co. 

Danbury Electrical Works. 

Goodrich Hard Rubber Co. 

Harrison Int, Tel. Const. Co. 

Indianapolis Electric Co. 

Mason Telephone Co, 

Mianus Electric Co. 

National Telephone Mfg. Co. 

Philadelphia Telephone Co. 

Pheenix Interior Telephone Co. 

Pittsburg Telephone Co. 

Standard Tel. and Elec. Co. 

Strowger Automatic Telephone 
Exchange 

Tice, Josiah. 

Tucker Elect’c Construction Co. 

Universal Telephone Co. 

Viaduct _ Co. 

Western Telephone Const. Co. 


Telephone Supplies. 
Electrose Mfg. Co. 
Goodrich Hard Rubber Co. 
Splitdorf, C. F. 


Torches. 
Rockford Torch Co. 


Transformers. 
Fort Wayne Electric Corporation 
Lakon Co. 
Louisville Electrical Works. 
National Electric Co. 
Wagner Electric Mfg. Co. 
Westinghouse Elec. & Mtg. Co. 


Trucks. 
Brill Co., J. G. 
Graham Equipment Co. 
Walker Mtg. Co. 
Turbines, h 
Dayton Globe Iron Works. i 
Dolan & Co., Wm. f 
Dubuque Turbine Co. 
Leffel & Co., Jas. 
Smith, S. Morgan. 
Stilwell-Bierce & Smith-Vaile Cr. 


Turbine Regulators. 
arias H. ¢ 


hone Co. 
‘elephone Co. 


Valves. 
Acton, John 
Chapman Valve Mfg. Co. 
D’Este & Seeley Co. 
Foster Engineering Co. 
Jenkins Bros. . 
Kelly & Jones Co. 


Wires and Cables. : 
American Electrical Works 
Ansonia Brass & Copper Wks. 
Besly & Co., Charles it. 
Bishop Gutta-Percha Co. 
Brixey, W. R. 

Central Electric Co 

Chicago Insulated Wire Co. 
Day’s Kerite. 

Eastern Electric Cable Co. 
Electric Appliance Co. 

Helios Electric Co, 
Independent Electric Co. 
Indiana Rubber and Ins. Wire Co. 
Moore, A. F. 

National India Rubber Co. 

New York Insulated Wire Co. 
Roebling Sons Co., J. A. 
Simplex Electrical Co. 

Splitdorf, C. F. 

Standard Underground Cable Co. 


Woodwork (Electrical). 
ordan, E. B. 
nion Hardware Co. 


Zines. 


Jones & Son, J. 
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Indestructible! : STORACE BATTERIES! 


RENTED, RECHARGED, REPAIRED. 
. 


:STORED ELECTRIC POWER 


wn 
pe 
rs 
o 


Breale Arms, "3 = Portable Electric Lanterns Yacht Lighting (ELECTRIC BRAND) 

Ri ae 7 oo 8,5 Carriage Lamps. a specialty. “ 

wes wcentat THE STORAGE BATTERY SUPPLY COMPAR For Electrical Purposes. 
Glass ; #39 East 27th Street, New York. Guaranteed 98/99 % and free of lead and 
Insulators. (PRS RRRR SERRE SESE RRR E REE R Ree Eee iron. If you want the best quality ask your 
Cross Arms.:C. F. Splitdorf, — dealer for this brand. 


Locust Pins, IMPORTED BY 


Brackets, Iron 


MARUPFACTURER OF 





oe ert. A. KLIPSTEIN tone, = 
en INDUCTION COSCON ee eae e eee too en oan ter eneneee se easeeseeeeneanonere 
ye the BRADY MAST ARMS. A.T. SMITH’S 


| COIL 


= El lectric Lava Gas Tip for 
Multiple Lighting. 
For Churches, Theatres 
and Halls. 
Motors from 1 tu 5 H. P. 


line Material. 


FRED. M. 
LOGKE, 





T. H, Brady, New Britain, Conn., U.S.A 


Manufacturer of 


MAST ARMS, POLE and SWING- 
ING HOODS, HOUSE BRACKETS 


Electro-Magnets, Spark Coils, Tele- 
phone Bobbins, Arc Light Spools, 
Bell Magnet Bobbins and Motor and other Specialties for Construc- Fan Motors, 4 to}4 H.P 
Manufacturer, Armatures. tion Work. A. T. SMITH, 


oe. a % : 17-27 Vandewater St., N. Y. : Catalcgues and Prices furnished on application. 6 W. 14th St., N. Y¥. 


ssseneensnsennsnsensenesnesnsnnsnneneenestsonsonsonsansassstnanantunsntennencentansassonsantarsncaseeneatentantenvenscetnceeedtassteinenneanectencaneansnesaeseenenetets 


Fitchgerald Machine Company, W- R- OSTRANDER & 





Sole Owners and Manufacturers of the MANUFACTURERS OF O., 
MULTIPLE ELECTRIC METER? Electric Bells, Speaking Tubes, Pneumatic Bells, 
{MD GOVERNOR.._._._.2 arf Alarma, = Bihows, a 
Pitchgerald Wrench and Walkins Overhead = Gas-Lighting Burners, Mouthpieces, Spark Coils. 
a : EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. 
Shop, {°"WORCESTER, MASS g@06 Fulton Street, New York 


PACTORY, 14233-1436 DE KALB ava. -» BROOKLYN. 


CREOSOTED WOOD CONDUITS «= UNDERGROUND WIRES. 


| It Don’t Scratch Cables. 





It Is Cheapest in First Cost. It Has Only One Joint in 8 Feet. | DEAD OIL OF COAL TAR DON’T AFFECT 
. een Brooklys and Philadelphia Have Used More Of It Than | METALS. , 


All Other Makes. 


THE MICHIGAN PIPE CO., BAY CITY, MICH. 


- JF. A. HINDLETTE & SON, 1729 Milk St., Boston. 
Agents: (5: 4: LEE, 403 Retz Building, Philadelphia, Pa. 


THE NATIONAL BICYCLE HAS NEW IDEAS.—HAS A REPUTATION. NATIONAL CYCLE MFG. CO., BAY CITY, MICH. 


Contractors for Complete Subway Systems for Electric eae EDWARD 8. PEROT, PRESIDENT. 


and Electric Light, Telephone and Telegraph Companies. : » SAR SORT. 3. P MCOUAIDE, ame Gowen) See. 


THE NATIONAL CONDUIT MANUFACTURING CO. 


MANUFACTURGERS OF 


Wrought-Iron 1 Cement-Lined Tubes for Electric Subways 


Works: HASTINGS-ON-HUDSON. New York Office, TIMES BUILDING. 


We own Patent No. 395,584, covering Wrought-Iron Cement-Lined Pipe for Subways and the method of layi 
Also, Patents Nos. 416,234 and 416, for Distributing boxes. Over 9.000.000 feet of this Subway constructed ty us NOW IN USE IN THE UNITED STATES AND CANADA. 





No Station Complete Without McLaughlin’s Nashold Self-Locking Cleat Breland, Franca nd app 


Anti-Cutting Commutator Compound. 
Avoid trouble by using it. —————_.-_, Ttis the most prac- 
cal cleat made 


It is made of finest 
glazed porcelain 
It is in one piece 
It has the strength 
It will lock the 
WN | wire firmly 
Saikano 1 It will NOT break 
Ane ™ in putting up 
a It will NOT hold 
moisture 
It will NOT hurt 
the insulation 
The wire can easily be put in place or removed without loosening the Cleat. 
It is a great saver in Time and Labor over any other Cleat in use for putting up 
§ Electric Light or other Wires. 








‘ Ne ae ! “!. “ 
man uses > Me ee em ak 


= 
5 


particulars, address —————__—_- 


THe NASHOLD CLEAT COMPANY 


934-935 Monadnock Building (rTetephone—Harrison 636) eee CHICAGO, Illinois 


For prices, references from well-known men, and free sample, write 


JAS. McLAUGHLIN, E. E., 586 Fulton St., Chicago, Ill. 
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This Motor Ra 


is pre-eminently adapted for 
special work where self-protec- 
tion from dust, moisture and injury 
by external causes is necessary. 

It is the ideal motor for direct 
driving. 








Ironclad, Completely Closed in, 
DUTTON 6. ON FOS SS 


DIRECT CURRENT 
Motor and Dynamo, 


Manufactured by 


The Storey Motor and Tool Co.. 


Efficiency 
as high as the highest. _.- 3 


No Heating. 





Absolutely Sparkless, : . MAIN OFFICE, 
even under wide variations of 10 H. P. STANDARD MOTOR. Cor. York St. & Sedgeley Ave., Philadelphia. 
load. ° ° “ . es ° (In writing mention THE ELECTRICAL WoRLD,]) 


New York Office, 120 Liberty St. 


Sal ipiplicocccesenepuicvecscceosvesesossesceevenvesecssestsionsscessnseessenstpeavenueoneeeoetosenssssosacoreesesecsonscsarenesasesscuéseieasenseucsosnceasssuncens 


Switchboard Instruments. "8° Evans Friction Cones. 


Volt and Ammeters for direct ard alternating circuits. 
Points of merit—Guaranteed accurate to 1 per cent.; Larges 
open scales, dead beat, gravity control and, last but not least, § : 
Cheap. Special sale of direct current instruments of the: 
Magnetic Vane type. 


For a Portable Voltmeter use our «‘Acme.”’ ° 


Have you seen our reduced prices on Standard Resistances, 
Condensers and high grade Galvanometers? If not, writes 
for circular No, 655. 


Repairing and Standardizing of all kinds 
of Electrical Apparatus a Specialty. 


QUEEN & CO., Inc., 


J. @. GRAY, Assignee. 





Thousands of sets of variable Speed Cone Pulleys in operation driv- 
ing all kinds of Machinery. 


For information send for catalogue. Address 


EVANS FRICTION CONE CO., 


eee 1010 Chestnut St., PHILADELPHIA, PA.:g5 Water Street, BOSTON, MASS. 


The Card Electric Company, 


General Office, 





ron Clad Controller for Traveling Cranes and Hoists. /RON CLAD MOTOR. fron Clad. 


Railways, Mines, Power Stations, and Isolated Plants Equipped. 


Our Machinery is built to STAY SOLD. 


Anybody can start our machines. Just the thing tor EXPORTERS. Requires positively ro experience. 
oO GATES, 1139, 1140, 1141 M 1 k Bidg., Chi , Il. B. COHO & CO.,, 203 Broad York City. FORD & SMITH, 18 Wade Bidg., 
oe BSE'SE. *pISSELT & DODGs 518 ‘Summit St. Toledo, Ohio. RT AG ARA ENGINEERING Cco., “Buffalo, N. Y. CHAS. F. BURNS & CO., 20 ‘So. St. Paul St,, 


Rochester, N. Y. FRED. W.C. BAILEY, 30 E. Gay St., Columbus, Ohio. THE ELECTRIC SUPPLY CO. ‘OF SY RACUSE, Syracuse, N.Y. B.F. ALLISON, Springfield. 
Ohio. THE OLD DOMENION ELECTRICAL CONSTRUCTION co., Richmond, Va. 
Agents wanted in unoccupied territory. 
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Electric Railway Supplies. 


We are the General Western Agents for the Bil- 
lings and Spencer drop-forged Trolley Equipments 







These 
Segments 
are made 






and 


Commutator 





We can supply 
Segments from stock 
to fit all standard ma- 
chines. 


from pure Lake copper, finished and tempered to give a compact, uniform 


wearing surface. 


Overhead 
Material. 






Drop-forged Straight-line Hangers, Single and 


Double 


Curve 


Pull-offs, Bracket-arm Insulators, 


Barn and Bridge Hangers, Feed Wire Hangers, 
Eureka Trolley Wire Clamps. 


way Use. 


The 


tough, durable filament of the 


Pharos 
Incandescent Lamp 


makes it a particularly sat- 
isfactory one for Street Rail- 


They successfully bear the fluctuations 


of current, and the jolting and jarring of travel. 


This harp is made of malleable iron or brass, and is a 
very strong, well designed 


head. 


bronze furnished with the 
best grade of graphite bushings. Will not engage 





Central Trolley Harp and Wheel. 


The wheels are of 


with and break down span wires. 


‘ 


Southern Electrical Supply Co. 






Central Electric Company, 


173-175 Adams Street, 


ST. LOUIS, 


CHICAGO. 


KANSAS CITY, 
Gate City Electric Co. 





As cool as a cucumber — A Lundell Fan. 
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A Chance to Smile. 


Refined Tastes. 


A rather pointed story is told of Senator 
Blackburn, of Kentucky, and the late Senator 
Beck, which we give without varnish. 

Upon one occasion it was necessary to test 
some Old Bourbon Whiskey before shipping 


the Simon Pure to a fastidious customer. 


anxious dealer bethought 
great men, who were universally admitted to be 
connoisseurs in the article, and begged their 
indulgence in the matter of tasting the liquor. 
Blackburn swallowed a sip, smacked his lips, 
looked a little bit critical, tried it again, and 


then said: “It is fair—very fair 


The 


him of these two 


but,” again 


smacking his lips, ** it seems to me I taste iron 


in it.” 


The dealer looked discouraged. 


Beck went through the same process of tast- 


ing and trying, at last exclaiming: 


“That’s 


good—very good—but I think I detect a taste 


of leather.”’ 


The dealer’s face fell. 


had a superior article he investigated. 


But feeling sure he 


After 


diligent search he found a carpet-tack with a 
leather cap in the bottom of the cask. 


According to reports there will be less than 
half a crop of apples this year, but the out-put 
of pure cider vinegar will not be materially 
reduced unless the weevil, or other destructive 
forces injure the sawdust or corn cob crop. 


A colored meeting was lately held in a cer- 
tain place, at which the attendance was large 


and the converts numerous. 


The stove-pipe 


happening to fall, the minister asked one of 
the bredderin to put it in position again. 
Brother Johnson essayed to do it, but being 
rather slow, the old minister said: ** Pick it up, 
brudder, pick it up; de Lord won’t let it burn 


you.” 


Brother Johnson, with faith in the assurance, 
seized the hot pipe, and of course had his hands 


blistered. 


He dropped it with the inappropri- 
ate remark, ** De debbil he won’t.”’ 


It was just a little heavy for him. 


Side Track Gossip. 


‘I expect I’ll be fired, remarked the locomo- 
tive, ‘‘unless I tender my resignation.” 


“O, psha 


9 99 


w. 


exclaimed the baggage car, 
**the company ’steams you too highly for that.”’ 
** Well, I hope so,” answered the engine, ** but 
you see I’ve been running out of nights, and 
having an occasional toot,and I’m afraid they’ll 
get onto my track and turn the tables on me.” 


Voltaire, when he began the study of English 
and found that “ague’’ was pronounced two 
syllables and “ Plague 
wished that half the English had the one dis- 


ease and the other half the other. 


” 


as one, said that he 


Considerable annoyance has been experienced 
by Electric Railways in replacing armature 
coils of the new types of motors, as it has been 
impossible, without the aid of expensive ma- 
chinery, to shape ‘these coils properly or get 
the exact amount of wire needed, consequently 
it has been necessary for them to send direct to 
the factory for them at the expense of long 


shipments and delays. 


The Central Electric Company has succeeded 
in making these coils and guarantees them to 
be absolutely perfect in form and required 


amount of copper. 


They are, at present, able 


to supply Armature coils for G. E, 800 and 
Westinghouse No. 3 Motors. They will shortly 
be prepared to supply coils for all new types of 


Motors. 


An Ounce of Preventive. 


“An ounce of prevention is worth a pound of 
cure, ain’t it ?’’ said Meandering Mike. 

** Of course it is,” replied Plodding Pete. 

** Well, dat’s de reason I don’t accept no job 
from nobody. 


Ef I wus workin’ I might be 


tempted ter go on a strike an’ den see de trouble 
I'd be in.”— Washington Star. 
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WESTINGHOUSE 

ELECTRIC AND 

MANUFACTURING 
COMPANY 




















500 HORSE-POWER POLYPHASE GENERATORS IN POWER HOUSE OF THE WESTINGHOUSE 
ELECTRIC AND MANUFACTURING COMPANY, AT EAST PITTSBURG, PA. 


Z—— SOLE OWNERS OF THE——~ 


TESLA POLYPHASE SYSTEM. 


The Ideal System for the distribution of power and light in factories and mills. 

Motors, arc lights and incandescent lights supplied from the same circuits. 

The system adopted by the Cataract Construction Company for their great plant at Niagara. 

Adapted for transmission of power over long distances, also for local distribution of power. 

Brushes and moving contacts may be dispensed with rendering the system peculiarly useful in mining 
operations. 

All machinery in our new works at East Pittsburg driven by Tesla Polyphase Motors, supplied from a 
central power plant. RESULTS: High Efficiency, Convenience, Economy of Installation and Operation and 

Flexibility. Inspection invited. 












Two suits are now pending against the Thomson-Houston Company under the 
Tesla Patents. Upon motion of the Westinghouse Company in the Circuit Court at 
New Haven recentiy the Thomson-Houston Co. were limited to October 7th to take 
their testimony in defense. ‘The suits will therefore be ready for argument in the near 
future. 

The novelty of Mr. Tesla’s invention was recognized by Prof. Elihu Thomson, who 
said in discussing the Tesla invent ons before the American Institute of Electrical 
Engineers in 1888 :— ; 

‘“*T have certainly been very much interested in the description given by Mr. Tesla 
‘* of his new and admirable little motor. I have, as probably you may be aware, worked 
‘* in somewhat similar directions and towards the attainment of similar ends. The trials 
‘* which I have made have been by the use of a single alternating current circuit, not a 
«‘ double alternating circuit.”’ 


Westinghouse Electric and 
Manufacturing Company, 


~@t—_PITTSBURG, PA. ‘ 2007 40 H.P 2-PHASE TESLA MOTOR BRINTON SHOP 




















FORTY HORSE-POWER TESLA POLYPHASE MOTOR 


BRANCH OFFICES IN ALL THE LEADING CITIES. OPERATING MACHINERY IN SHOPS AT EAST PITTSBURG, 
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Jar.O1in. a Siu. 


E. M1. F. 1.9 to 2 Volts. 


CURRENT ON SHORT CIRCUIT 1 TO 2 AMPERES. 


Price reduced to $4.50 per cell, 


For 





Partz Acid Gravity 
BATTERY 


FOR ALL OPEN CIRCUIT WORK. 


The highest voltage, 
strongest and longest 
lasting Battery in the world. 


AWARDED MEDAL AND DIPLOMA AT COLUMBIAN WORLDS 
FAIR, AFTER COMPETITIVE TESTS. 





Jar. 6 in, x Sin. 


E.T1. F. 1.9 to 2 Volts. 


CURRENT ON SHORT CIRCUIT 3 TO5 AMPERES. 


Price reduced to $1.50 per cell, 





HEAVY ELECTRIC BELL WORK, ANNUNCIATORS, OPEN CIRCUIT 
ELECTRIC SIGNALS, ELECTRIC CLOCKS, 


WATCHMAN’S CLOCKS, 


' LONG DISTANCE AND CONTINUOUSLY USED TELEPHONES, Etc., Etc. 





120 Cells in Constant use in the Philadelphia Electrical 
Bureau on Fire Alarm Gongs for Five Years. 


EXTRACT FROM ANNUAL REPORT OF PHILADELPHIA ELECTRICAL BUREAU, 


DEPARTMENT OF PUBLIC SAFETY, ELECTRICAL BUREAU. 
FEBRUARY, 1893. 


* * x * * * - * x 
These batteries (the Partz Nos. 3 and 4) have been in use onour 
alarm circuits for four years, never having failed inthat time. The 
zincs first put in are still doing duty, and have the appearance of 
holding out for four years longer, They require very little atten- 
tion. When the voltage and amperes fall, a tablespoonful of the 
sulpho-chromic salts dropped into the gravity-tube brings them up 
to their normal condition. 





=e 
Sesh OMe 







S| POISON. 
mM Hi S'S W. DMCO} 


HESTNUTS 
PHIL ADCLP 


of 1.9 to 2 





PARTZ SULPHO-GHROMIG SALT 7 Parts Acid Gravity Batteries | Qe 


- AND FOR.. 


MAKING ELECTROPOION FLUID——<conomy, sarery efficiency, | a 


Sulpho-Chromic Salt, when dissolved in water, makes a standard electropoion fluid without the 
necessity of handling liquid acids, having practically the same amount of stored energy as an 
equal quantity of fluid made in the ordinary ways, giving with a zinc-carbon element an E. M. F. 
volts, and an ampere-hour capacity of about the same. 

We specially call the attention of battery-users to this substance as affording the best, cleanest 
and most convenient method of making electropoion fluid for medical batteries, Grenet cells, Bun- 
sen batteries, for lecture tables, experimental work, etc., and motor batteries. 

Sulpho-Chromic Salt is put up in air-tight jars with screw lid, each jar containing two pounds. 
As the salt is hygroscopic, it must be guarded against moisture. 


-. A Statement and a Claim... 


In the general offices of the Pennsylvania Railroad Company, 
South Fourth Street, below Walnut, Philadelphia, six cells of the 
Partz Acid Gravity Battery, with Porous Cup, have been used for 
ringing the bells of the entire building since 1888. There are about 
500 of the bells, which are manipulated by about 1,000 push-buttons. 
These cells have the liquid replaced and are given a thorough 
cleaning about once a-year,on an average. When the current 
shows any sign of weakening a small quantity of Partz Sulpho- 
Chromic Salt is dropped in each cell, on an average about three or 
four times each year. Further than this they have received no 
attention. The old zincs were replaced twice during the five years 
the cells have been in continuous service. Is it too much to claim 
that there is not another battery in existence that could do this ? 









THE PARTS | 
| Sulpho Chromig} 
SALT. | 


Pos. Mom € ih iene 


| POISON. 


Price per jar, 2 Ibs., 75 cents. 


Tie atteation of Architects, Contractors, Builders, Dealers in Electrical Supplies, Telephone Companies, etc., is called to this Battery. 


SEND FOR CATALOGUE 


GIVING FULL PARTICULARS. 


MANY OF THE LARGE HOTELS THROUGHOUT THE COUNTRY ARE NOW REPLACING UNSATISFACTORY BATTERIES 
WITH THE PARTZ ACID GRAVITY BATTERY 


MANUFACTURED AND FOR SALE BY————————- 


The S. §. White Dental Mf. C0, 


NEW. YORK: Lincoln Buildin 


BRANCHES : 1 Sixth Ave., S 
BOSTON: 110 and 112 Boylston St. 


a and 3 Union S pase, We 
Cor. Forty-secon 


CHESTNUT ST., cor. TWELFTH ST., 


—” PHILADELPHIA, PA, 


CHICAGO: 151 and 153 Wabash Ave. 
BROOKLYN : 446 and 448 Fulton St. 
ATLANTA; 66 South Broad St. 
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A iThe Brooklyn 
STOP Electric Mfg. Co. 















eo ne Sette rices for’ 
HES. 5 


Swit Manufacturers of 


wa a any capacity. : 
t ti 
Rlec, World. Special prices: QUICK-BREAK 
for next 30 days. : S it h 
H. B. SKILES, witcnes 





Belmont and Westminster Ave., : Slate Switchboards 
Factory, 3015 Chestnut St., PHILADELPHIA, PA® Panel Boards 
Soa scanasacscsusassqssasaseseccsssessscscceccusnssssenscesnssssessccsosess Saeeeeeaans * Cut- Out Boards and 


IF you want the ——~ : Electrical Specialties 


Send for au > | li 
Best and Cheapest SWITCH: Geeeee 








i69 DUANE STREET, NEW YORK. 
catalogue and Prices. | PAN IMPROVED , 
_ Attachment Plug. 
Our Motor Switch Can't Be Beat: (Pat. May 21, °9) 4 


'IS FLUSH WITH THE WALL OR 
: FLOOR AND FURNISHED WITH 
= OR WITHOUT LID. 


~ LINTON & SOUTHWIGK, Wn. 7: Pemae & Co, 


Office and Factory: 
56, 68,60 Hermon Stet case W orcester, Mass. said Panamera PA 


W.S.HILL ELECTRIC CO.: racronene = Zz 
ee iene Switches Switchboards, Ete, = Haursize. 


























) 

) ERNST rreeetenncesereeosonseseetesssnesenicnegnecereianensin sane mmNaIEnES? 

} Switches «= ya PLUSH QWITCHES 

Switchboa rds | :5 “= 10 Ampere Single Pole. 

) Ampere Double Pole. 

For all : 10 Ampere Three-Way. 

— — and: :Can be furnished with Lock 

: and Key if desired. 

CATALOGUE WRITE FOR CATALOGUE. 

) 133 Oliver St. BOSTON, Mass.: ae 

: HART & HEGEMAN MFG. CO, 
OA ee JA. a eal roadway <umeen ie Co. HARTFORD, CONN. 





«IN MOTORS PROVIDED WITH... 


‘THR 


Brodie Automatic Motor-Switch, 


This device combines a double pole switch, a limit 
\ switch and an automatic cut-off, and employs carbon 
SS arcing-contacts to take the spark upon breaking the 
circuit. For circulars and prices address 


THE BRODIE ELECTRIC COMPANY, mancnesrer, ». u. 


AGENTS WANTED. 
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H. KE. & C. BAXTER, Brooxtyn, N. Y. 15 


ELECTRIC BELLS. 


“BAXTER’”’ SKELETON BELL—Patentep. 

In placing this bell on the market, our aim 
has been to meet popular prices, at the same 
time produce a bell equal to the best. Our 
several improvements as applied to the con- 
struction has accomplished our object. We 
have found that those with experience and 
judgment readily appreciate its good points, 
and in consequence our sales have steadily 
increased. 

The parts are highly finished nickel, on a 
well japanned frame. The adjusting, con- 
tact, pivot aud binding posts have our patent 
fastening, centralizing and securely holding 
them. The bell has both battery and stroke 
adjustment provided with set nuts. By 
placing the double adjustment at the back 
of the armature, we do away with the ad- 
justable contact screw, which is a decided 
improvement, as the make and break of the 
contact points are the same with either a 
long or short stroke, allowing the armature 
to feel the full force of the magnets through- 
out its movement. 


Catalogue No. 2607. 
inch, Wrought Gong, Nickel Plate. . 
sé “eé é é se 





14 H. E. & C. BAXTER, BROOKLYN, N. Y. 











. $1.90 
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“é 


oe sé ee “c 


of ce“ ee“ ce“ e 
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Manufacturers of the well-known .. . 


“STANDARD” 


Iron-Box and Wood-Box ,... 


Bells 


me 1107 


IRON-BOX BELLS, 


Style 
SKELETON BELLS, 


and a variety of other Electrical Appliances, such 
as Annunciators, Burglar Alarms, Push Buttons, 
Floor Pushes, Window and Door B. A. Springs, etc. 


H. E. & C. BAXTER, « 


Canton, Bedford and Division Sts., BROOKLYN, N. Y. 


| The New DIEHL 


JUST 


Increased efficiency, with a saving of 





25 per cent. in use of current required. 
Improved Mechanical Con- | Lim, 


struction, including a new 





and thoroughly effective oil- 
ing device, insuring 


| perfect cleanliness. "| 








DIEHL & COMPANY, 385 Broaivay, NEW YORK. 


To introduce our ‘* BAXTER” Bell quickly to the trade, we will 
express, prepaid, a sample (one only) to any city in the United 
States, on line of general express companies, on receipt of price. 


(SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESEEEREERRESESEEEEEE ESSE EEE eee eeee 


Electric Ceiling Fan. 


PERFECTED. 









it a>, 
¢ 


i 
AS 


i) 


Several New in 


highly finished Japan, Nickle, Polished 


and Artistic designs, 


P74 








aid 
ty 


ZB Brass, Antique Copper, 
etc. 


yyy 


= 


No change from former 
prices. Prompt de- 


livery. 





24) AD OOOO Ooo 
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Automatic Circuit Breaker Co. 


Successors to SWEET ELECTRIC & MFG. CO., 






















' Wecan save you money; as our Circuit Breaker or Limit Switches have been tested, 
pronounced a success in every detail, and proved superior in every respect to all others. 
Adapted to any switchboard, and used on direct or alternating current systems. 
Write us now, prices are just ripe. 


AUTOMATIC CIRCUIT BREAKER CO., 


Foreign Agency ————<« NEWAYGO,7Z MICH. 
J. B. STONE & CO., 
135 FINSBURY PAVEMENT, or? ENGLAND. 


- > iat sea 


Flies are 
Coming 








~— 


ELECTRIC__... 


_ wcoLumN FANS 


ORDER EARLY :::: 


NEW MOTOR FOR 1895 


Guaranteed Electrically and Mechanically 











Fans are Going 


to drive them away and 


KEEP YOU GOOL 


Beautiful in Desiga 









For particulars address 
BACKUS [1FG. CO. 


Newark, N. J. 


FAN MoTORS > 
For DIRECT and 
ALTERNATING ‘CURRENTS. 











SPECIAL CIRCULAR No. 209 NOW READY. 


Western Electric C:. 


Thames & Greenwich Sts. 227-275 South Clinton St. 
NEW YORK. CHICAGO. 


C-S Automatic  :THE “RIKER” 
Magnetic Combines all that 's de- 


sired in a aaa the 


Circuit Breaker: eet 


.RIGH 
Q. al All tle clic Mg. C0. i AGENTS WANTED. 


1112 Sansom St., RI KER 


PHILADELPHIA. 


New York, Chas. D. Shain, 136 Libert 
Boston, Chas. E. Bibber, ieee FS : 
Chicag o, F. S. Terry, 100 Washington St. : 


Detroit, Michigan Electric Co. : 
Pittsburgh, Robbins Electric Co. : 45-47 York St., BROOKLYN, N. Y. 





eee 





Stationary Motor Tenn. 





ralbibini 


MN 
i 
. 
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“DAYTON” SWEAT ANTIDOTES. 


VELECT! ou Fan M otors 


ELECTRIC Ceiling Fans 
| a 10, 500 pear 500 Volts and ArC Circuits 


ARG GIRGUITS. 













A pronounced success in every 
detail. 


MANUFACTURED BY 


THE DAYTON FAN & MOTOR CO,, °° © roostox: ono 


What Is the Creat Question 
of The Day ? SMALL MOTO RS 

I. should be, What is the proper means fors 

vemuating andcocting ertiess. sve 7 FOR - ALL - PURPOSES 
KITCHENS, FOUNDRIES, and all kinds of Public = 
PRICE, $100 to $15.00. 


Buildings? 
Wile THE BEST MANUFACTURED. 


ed 





The Answer is 


The Smith Patent Steel Disc aa Tuk oe 


. s 
Ventilatin Fan PR sy fans, sewing machine outfits, toys, “dental 
| NT FN. jewellers’ lathes,etc. Send for circulars and 
® price list. 


are insite SAA. 

















, Furnished as shown in cut, or with DIRECT = 
ATTACHED HIGH SPEED ENGINE, or with PULLEY = -THE BOSTON MOTOR CO 
for BELT ATTACHMENT. : ag 
, : Masafactared by : {7 Batterymarch St , Boston, Mass. 
The Huyett & Smith Manufacturing COUN 17. catsapnceieerecaionbiiiads aide 
3 The Largest Manufacturers of Ventilating Fans in the World. : : 
> DETROIT, MICHIGAN. : * 
Chicago. Boston. New York. : otor 0) 
. ON a ee ee ee ee ee e 
Fontaine Crossing & Electrical Go. ricer 
NOW IS THE TIME TO PLACE YOUR ORDERS FOR : BATTERY MOTOR FAN OUTFITS, 
: Complete from $4.50 to $35.00, 
V EN TILATIN G APp ARATUS. : Practical Sewing Machine Outfits, 
: Complete, $32.00 and $35 00. 
: BATTERY MOTORS. FOUR SIZES 
: No.1, 2 Volts, 1-32 h. p.......++++.$3.00 
° Ss No. 2, 4 Volts, 1-16 h. p....cseeess 5.00 
; . No. 3, 6 Volts, 1-12 h. p.......eeeee 10.00 
: No. 4, 10 Volts, 1-8 h. Pp... .ceseeess 15.00 
% % = For Running Dental Drills, Jewelers’ Lathes and Ail 
= —- s Kinds of Light Machinerv 
: SEND FOR ILLUSTRATED CATALOGUE. 
SIZES: WOUND : OFFICE AND FACTORY: 
eaten: FOR $24 Mitchell St., Providence, R. I., U.S. A. 
. % to 110 Volts. =, (PSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEEEEESSESEEEEESESEEESSE ES EEEESEEEEES: 
96 inches 220 « 8 
3 in diameter. o - 
ie ” : Alternating Current 
| ft «  iFAN MOTORS. 
3 : *% Fifth year in the Field and 
i s always in the Front... 
: : py OUR 1895 LIST. 
; > & TYPE. 
_ FULLER'S PATENT COMBINATION FAN MOTORS. 377E os meston rotor, 
| For Public Buildings, Theatres, Hotels, Restaurants, Factories, Churches and all ® 16,000 Alts., 50 Volts and 104 Volts. 
‘g places where fresh air is necessary. = B, 1.1. Brushless Motor, 
b> What you Want is FRESH AIR—not the same air churned over and : 16,000 Alts., 50 Volts and 104 Volis. 
i over again, as is the case with toy fan motors of the 10 and 12 inch variety. : P. 1.1. Grustines Sater. os 
‘i ALSO MANUFACTURERS OF °C. F.1. gained ten Ang Oat Oh eee 
Fucter Dousre Vortace Dynamo. STANDARD Dynamos ano Motors! 16,000 Alts., 50 Vults and 104 Volts. 
5 PRICES QUOTED ON APPLICATION. : MANUFACTURED BY 
os WORKS AND MAIN OFFICES; DETROIT, MICR. : 
Chicago Office: New York Office: Boston Office: St. Louis Office: : Tht EMERSON ELECTRIC MFG, C0., 
1020 The Rookery, 67 Cortlandt St., Room 20B. 1026 Michi : . 
ELLISON & 7mompecn, Pag np Agts. Equitable Bi'd'g, w. ao & 1108-1110-1112 ST. CHARLES ST., } wi 
Fie Agts. F.P. BARNES, Agt. ° ST. LOUIS, MO Type E. I. 1. 
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LO 00 etme? 


Insulated Wire be | CHICAGO INSULATED ithe irk 
Cables, and WIRE C0,, nee i 





Bare Co Wire. 
— Ce CHICAGO, ILL. 































Electrical 
Exchange 
Building, 


136 Liberty St. 


Headquarters for Electrical 
sand Machinery people. Best 
: location and most convenient 
: in the city. 


2; Also motors without batteries. 


‘ONE SOLUTION 
Tim VER 5 VOLTS-SAMPERES FROMICELL eee 
10, 12 and 14 Whipple Street, PRICE, $6.50. 

BROOKLYN, N. Y, | Send for Sample. 

(SSCS SSSSES SSE S SESS SS TESST SSCS SSCS SESS SES SSR ESET SS SESS SS SSS SS SSSR ESSE SS SSN ESET RESET STS SS SSCS SSC ES SSS CRESS ST SCS SESS CEES E SSS S RESTS ETRE S ESSERE ESET ESSE SEES EEE EESEES 
CLA a 
be 
dealers buy our outfits wo yste Were s for T'** ; 
M_corrosiod a 
BECAUSE eg | 
¢ BE FASTENED iN THE Ty GS 3 
t Stes Shunk: SaUET TIN e. 
they give satisfaction and are easily solid. ely or dies wisi soos lade ganic : 
There is no smell, no waste, when not in use > HN AR pees 4 
and run 100 hours before re-charging the bat- 7 ; 
° ; 
— No. 18— 8-inch fan, 4 blades, $15.00. rf 
No 25—10-inch fan, 6 blades, $25.00 \ 
i 


KNAPP ELECTRIC & NOVELTY CO, 


47 Warren Street, NEW YORK. 


* 
(SORES SSSR S ES SSE SRS SRSE REESE SHES ESTES ESET ESSE SEES SESE ES ERS SESE SESS See ee eee See 


J. Grant High & Co., 
vevorsorone SWITCHES, SWITCHBOARDS, 


‘Tablet~Boards, 


Main Line: 
Cut-Outs 


Estimates furnished on 
all size orders. 


123 North 3d St. 


Heat, water, and light sup- 
plied. 

Single and double offices as 
desired. 

Satisfactory terms to de- 


BRANCH sirable parties. 


OFFICES: Further particulars apply 


Chicago : a 
Room 815, Medinah Temple. 
St. Louis: Commercial Electric Philadelphia. LOUIS INMAN, Supt., 
Supply Co., 821 Pine St. Electrical Exchange Bldg., 
Louisville, Ky.: Cooper & Clark, 315 W. Main St. cael eae 
Pittsburgh, Pa.: Electric Supply and Con. Co., 947 Liberty St. @atALOOUS ane e6-cas 136 Liberty Street, 





New Orleans, La.: Widmer & Spranley, 78 Custom House St. NEW YORK. 


ey FERRACUTE MACHINE Co. , 


Bridgeton, New Jersey, U. s A. 





_ PRESS C 54 WITH 
~ ELECTRIC MOTOR © 
aw? CONTROLLER 


AND ALL OTHER : 


Sheet Metal Tools, 


ESPECIALLY ADAPTED FOR 


ELECTRICAL WORK. 










meer: = ae Wats 
SEAT ed NA oe 


* 


eae 


tee 


SEND FOR NEW CATALOGUE © 5 Press. P x 
Describing 300 kinds of WITH 
FOOT AND POWER PRESSES. INDEXING ATTACHMENT 


FOR NOTCHING | 


ARMATURE DISCS ~— 
Special Estimates will be made on receipt of Samples 
or Drawings. 
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Scott Electric ~ 
Lamp Co. 


“Your Huntington Search Light 
is giving entre satisfaction. Cus- 
tomers are confident they have the 
best Search Light for its size on the 
river. The boat lying in Detroit 
Harbor could see plainly boats and 
buildings in Windsor, Ont.”’ 


[Signed] Scorr Bros. ELEctTRIC Co., 
Detroit. 





OFFICE AND SALESROOM: 
U. Pat. July, 1888—June, 


is9—Jan. 189i—Feb, 1808, 126 LIBERTY ST., NEW YORK CITY. 


Tue UPTON —— 
“ARG LAMP: 


FOR ALL CIRCUITS. 


THE CHEAPEST TO BUY, 

USE AND MAINTAIN. Direct current lamps, constant ere ea. lobe 
and resistance, to burn 8, 11, 14 how . 

Alternating current lamps and globe, - 

Series current lamps and globe, 


STANDARD THERMOMETER CO., 


PEABODY, MASS. 


o> 
oo 
eco 


The Original Manufacturers of ; / ? 
Simplex, WYard and 
Knight Lamps. 


CHARLES A. BRAMHALL, Selling Agent, 39 Cortlandt Street, New York 


Waterhouse-Gamble 
x» Arc Lamps. 


PLAIN OR ORNAMENTAL. 





For Direct Incandescent Gircuits. 


Write for CATALOGUE and PRICES. 


The 


LAMP MADE. 


WE MANUFACTURE 


Switches, Sockets, Rosettes 
and Receptacles. 


The Perkins Electric Switch Mrs. Co., 


HARTFORD, CONN. 


PHILADELPHIA, 
806 Walnut St. 
O. D. Pierce, Mgr. 


CHICAGO, 
1536 Monadnock, 
G. W. Conover, Mgr. 


BOSTON, 
182 Summer St. 
F. B. Smith, Mgr. 


Most Economical 


HELIOS ELECTRIC COMPANY, 


Factory and Offices, 


1310 Filbert St., PHILADELPHIA, PA. 


We have no Stock nor — Style Lamps that we must get rid of 
a A 


at any price—no junk 
are much in advance of any lamp now 


The Helios Lamps: on "t e market, because they are New and 
POOP RG VPCP OBES of Latest Designs. 


Our ALTERNATING LAMPS have Reflector Plates. Our DIRECT CURRENT 
Lamps do not see-saw. Our Focusing Lamps, both Direct and ne 
are especially adapted for photo-engraving and stereopticon work. 


aoe the latest patterns and newest type. Our 


s ANCHOR ELECTRIC Co., New England Agents, Boston, Mass. 

§ CENTRAL ELECTRIC Co., Western Agents, Chicago. 

: Moore & Baytis, A ents for Western New York, Buffalo, N. 

s GLOBE ELECTRICAL SUPPLY CONSTRUCTION: Co., New York City Agents, Vandam and 
Greenwich Sts., New York. 

MOUNTAIN ELECTRIC Co., Agents for Colorado, Utah, Wyoming and New Mexico, 
Denver, Col. 

§ MACHINERY SuppPty Co., Agents for Southern California and Arizona, Los Angeles, Cal. 

s W. T. M. MotTRaM, A ent for Texas, Dallas, Tex. 

s CANADIAN GENERAL ELECTRIC Co., Canadian Agents, Toronto, Canada. 

§ CALIFORNIA ELECTRICAL WORKS, San Francisco Cal. 


: SSSSSSSSSSSSSSSHSSASSSSSSSSSSSSSSSSSSSSSSSSESSSSSSESSSSRSSESESEETTSEREEEEESEHS eee seeeee 


: The Best lsAlways the Cheapest: 


We make the best Cut Outs, Spark Ar-§ 
resters, Globe Nets, Carbon Holders, Etc. : 
Send us your orders and we will Prove to : 
you that our goods are what we claim for§ 
them. 
The Philadelphia Electrical & Mfg. Co., 
20th and Jones St., Philadelphia, Pa. 


reses 


SEND FOR CIRCULAR 
‘YVINOYIO YOs GNIS 





QUICK BREAK. 





SSCS SSESSEOESREE REST ERESESEEE TEE EEEE Eee eR SEESSSSESESSSSESBEAES «SSCS s4ESSSSSEEeeeeee 


IMPERIAL 
Arc LAMP ——— 


OS TCPE IES SLL LC 
Siena 
For Direct 
Incandescent Circuits 
110 TO 118 VOLTS 


Perfect 
Interior 








Used in the offices of, and endorsed by, 


INSURANCE COMPANIES, 
STORES, 
FACTORIES, 
RESTAURANTS, 
HOTELS. 


BURNS PERFECTLY STEADY 


Imperial Electric Lamp Co. 


Philadelphia Agency 
axr3 South sth Street, 
Philadelphia. 


75, 77, 79 FULTON STREFT, 
New York City. 


es 
3 
mis 
— 
I 
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RUSHMORE DYNAMO WORKS 


Sole makers of the “*‘ Rushmore ’’ and the ‘ we 9 
SEARCH LIGHTS, FOCUSING LAMPS, etc 
Special facilities for HEAVY STATION REPAIRS. write fur prices. 


OFFICE and WORKS, JERSEY ciITY, N. J. 


NEW YORK CARBON WORKS, MANUFACTURERS or 


CARBON PLATES, CARBON CYLINDERS and MOTOR BRUSHES. 
Sole Manufacturers of CARBON CYLINDERS 


UNDER HOLTZER PATENT. 
39 and 41 Cortlandt Street, Taylor Building, New York 


Solar 


Low Potential! 
Direct Current 


Lam Ps, 


Twin 
Lamps 


Simplicity ot Construction 
Positive Action ot Feed 


No Springs or Dash Pot 
NO SEE-SA WING 





Send for descriptive Catalogue 


SOLAR ARC LAMP CO. 


280 Broadway, New York City.: 


*- SOLAR CARBON "ris." 


?Electric Light Carbons, SOFT CORED and Solid. 
BATTERY CARBONS OF ALL SHAPES. 


“SOLAR CARBON & MFG. CO., °° Fiz c0e5" 


Standard “WA RD” Arc Lamps 


$10.00 «ach. including 


ae eager S| 
Resistance, clear Globes and tested ready for use. This price for 6%, 8and10 Ampere 


Lamps sold in pairs. 
? Single Lamps with large resistance, Globes, etc., - $12.00 


se lots of 50 or more as receiyed from the manufacturer, without 7 50 h. 
Globes, resistance, or testing, - - eac 


$ Raigte Direct Current Lamps furnished complete with Clear Globes, 9. 00 h. 
resistance and testing, - eac 


: KNIGHT ” Alternating Current Lamps Complete, $10.00 each. 


Also Ward and Knight High Tension Lamps for series Circuit. Railway 
Lamps, Twin Lamps, Focusing, Photo Engraving and Stereopticon Lamps 


at Lowest Prices. 
Lacombe, Hardtmuth, Siemens & Halske. National, Fidelity, 


ICA R BO N y Solar, Lancaster, Globe, AT LOWEST PRICES. 


S P. S.—These prices cannot be beaten, as the goods, although “ standard,” are soldat 
. special figures to close an estate. 


: saaress CHAS. NH. WATERMAN, 


1305 Havemeyer Building, 26 Cortlandt St., NEW YORK. 


on electrical subjects mailed to any address in the world, POSTAGE 
PREPAID on receipt of price. 
Address THE W. J. JOHNSTON CO., Ltd., 
253 


Broadway, New York. 


‘Hong Your cenit on Our—"™ 


Cae ARC 
| LAMP HANGER 


and get benefit of high insulation and great 
tensile strength in your lamp support. 


Arc Lamps for Incandescent Circuits, 
Electric Light and Railway Specialties. 


THE CREAGHEAD ENGINEERING CO, 


Manuf*cturers 


CINCINNATI, O. 





“Opposite City Hall, 





A highly EFFICIENT and ECONOMICAL Arc Light 





*TRADE “MARK? 
Highest award at the World’s Colum- 
Ten Exposition, Chicago, 1893. 


Service depends on the quality of the Carbons 


The Best Quality is the Cheapest 


“THE ELECTRA” 


HIGH GRADE NUERNBERG CARBONS 





“eTRADE MARK* 
Highest award at the World’s Colum- 
bian Exposition, Chicago, 1893. 


for direct and alternating current Arc Lamps, are 
the most economical and efficient manufactured. 


They produce a very 
steady light 
Send for New Price Lists 
and Samples to 


Sole Importer forthe Un 


brilliant and caer 


HUGO REISINGER, ia 38 Beaver Street, NEW YORK 


ited States, Canada, etc. 


NOTICE.—As it has come to my knowledge that inferior carbons are offered to the trade under the name of « ELECTRA,” 


a 


whichname has been properly registered by me as my trade mark, and therefore cannot be used by anybody 


else without infringing on my rights, beware of imitations and see that every packet of carbons 


bears the label with my trade mark, “ELECTRA.” 











ae cane rah tee be La ee 
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The Proof of the Pudding is in the Eating. 


AWARDS AND PREMIUMS DON’T MAKE AN ARRESTER. 
TAKE CARE OF STATICAL DISCHARGES. 


The every-day experience of the leading Street Railway and 
Central Station Managers and Electrical Engineers confirms 
our claim that the 


GARTON ARRESTERS thenany otheron tne market 
than any other on the market. 
For Use on any Voltage or Current, either direct or alternating. 


NO INDUCTIVE RESISTANCE. 
NO PIVOTS OR HINGES. ; 
NO FUSES TO BLOW. 
REQUIRE NO ATTENTION. 
ARE ALWAYS READY. 


In the United States, and in Central America, and other foreign countries, where the 
most severe electrical storms occur, the Garton Arresters have been adopted by the 
leading companies, thus proving that they give the highest efficiency and best of satis- 
faction. 


Sales so far this year three times the number sold last year. 





METALLIC CIRCUIT 


STREET RAILWAY 
STATION ARRESTER. Write for prices and discounts to our Agents, or to the STATION ARRESTER. 


GARTON-DANIELDS ELEGTRIG CO. 


KEOKUK, IOWA, U. S. A. 
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m» (ONONDAGA DYNAMO CO. 


Manufacturers of 


Electrical Apparatus 


Dynamos aa Motors 


225-7-9 Walton St., 
SYRAOUSE, N. Y. 









Correspondence Solicited. 


THE AKRON ELECTRICAL MEG, COMPANY, 


AK RON, OHIO, 
Mancfacturers of LOW SPEED 
INCANDESCENT 


Dynamos and Motors 


Lighting Plants and 
Power Purposes. 





Cut This Out... . 


STAR MANUFACTURING CO., 
Carpentersville, Ill., April 16, 1895. 


TRIUMPH ELECTRIC CO., Chicago, Ill. 


GENTLEMEN :—We bought some months ago from Mr. W. H. Whiteside, man- 
ager of the Triumph Electric Co.’s office, Chicago, one of your dynamos, and 
r. Whiteside installed an electric light plant for us, lighting not only ours 
west, but the residence of our manager and the Congregational Church of ® 
this place. 
Fhe Gyaame works splendidly; the work done by Mr. Whiteside was to ours 
entire satisfaction; the lights not only im our works, but atthe church and § 
residence, are very fine, the best we have ever seen, and we feel that we caunot® 
say too strong words in praise of your dynamo and its installation by Mr.« 

Whiteside. Yours truly, STAR MFG. CO. 
D. Dunton, President, 





Electrical Efficiency and Me- 
chanical Construction 
Guaranteed. 


See us. Write us. We have many more just like the above 
Wire us. in stock awaiting your orders. . . . 


The Triumph Electric Co. 


New York Office, 203 Broadway. and our 
pane aly Te pecilt Wateantee Bhcncass, CINCIN NATI, oO. 500-! IGHT DYNAMO. pt 
Cuyahoga Building 615. Speed only 625 Revolutions per Minute. CATALOGUE A. 


(OOSSOSSSSS SSCS SSSSSSSS SESS SSSS SSS SSSSSSCOSSSSSSSSSSHSSSSSesseeessesseesssesccecesscerssess (SRR SRSKSSRASSS SS SSS SSS SSSSSSSSSE SESS E SESS ERE EERE EERSTE SEES ESE e ee sesEe eee 


The 
Walker 


Mfg Co. 
_Multipolar 
Generators 


Challenee 
The 


World. 


WALKER MFG. CO., = scetomceana worxs,___—m_ ss Cleveland, Ohio. 


BRANCH OFFICES: 





Write for... 
ESTIMATES 





Talks 
For 
Itself. 


Complete, 

Artistic, 
Efficient, 
Perfect. 





913-914 Postal Telegraph Building, New York. 1645-1648 Monadnock Building, Chicago. 303 Gould Building, Atlanta, Ga. 
195 Crocker Building, San Francisco, Cal. 510 Security Building St. Louis. 1120 Betz Building, Philadelphia, Pa. 


% York Street, Toronto, Ont, Erie County Bank Building, Buffalo, N. Y. 416 Trust Building, Dallas, ‘Texas. 
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PASS & SEYMOUR, Dynamo ana 


Manufacturers of 
Electrical Specialties, Engine 
Repairs 


WARREN 
& LOZIER 


Syracuse, N.Y. 
SUCCESSORS TO 


New York Electrical Repair Co 
aes 






- Rockford Bl Blast Torch : 


One filling gasoline gives! 
four hours needle pointed * 
or wide blast flame. 

BRASS CYLINDER, 64% x 2%8 
inches. 


SMALL, SAFE, WARRANTED. : :No. 465 
Sample sent on receipt of® 7 
es Greenwich St. 


aan Seeaet to Jobbers. 
Send for circular. 
New York.: 
Rockford, Ill. 100 E. State St. Sra. O67 Pranacin 
‘Seeeeee Seeeeeeeceeeeeeeaane SUCRE S EERE Ee eee see ESE eee eee eee SSSSSSEEEEESeeeeeeeeeeaeaa: 


L.P.& D. System : 


~~ Thousands of H. P. in use driving 
DYNAMOS and GENERATORS Perfectly. : 
System fully protected by Patents and: 
Patents pending. Take Notice. .... & 





Send tor Catalogue and Information —___-__—_———____-@ 


” 
saceee SSSSRRSESSE RSE R ESET ee BEBE See eee eee sancesesencesusens nySPdnsensensasenes 


ROSENQVIST PERFECTED 


SINGLE PRROE A. MOTORS 


ONE HORSE POWER AND UPWARDS. 





STARTS UNDER LOAD. 
CANNOT BE BURNED OUT. = 
HIGH EFFICIENCY. 
UNIFORM SPEED. 


PHILLIPS 
ELECTRIC : 
MOTOR CO.: 


MANUFACTURERS, 





Royal Alternator. 


NO MOVING WIRE. 
NO COMMUTATOR. 


AGENCIES: 
H. B. COHO & CO., 


ELECTRIC 


COMPANY, 
PEORIA, ILL. 


E. B. HILLMAN & CO., 


Complete Piants for Power Transmission. 


CENERAL OFFICE: 143 LIBERTY mest NEW YORK. 


Works: Garwood, N. J., on Central R. R. of N. J. 
Branch Offices: Chicago, | Mopatacck —, Boston, 63 Oliver St. Cleveland, Cuyahoga Building. Puilaseiphia, Ss eee St. 


92-00 Sane ave, Paterson, Ne ded 


NO BRUSHES. 


203 Broadway, New York, 


Observatory Bd’g., Peoria, III. 


GINOCCHIO ELECTRIC Co., 
297 Main Street, Dallas, Tex. 


MANUFACTURERS OF 


/ ELECTRIC C «» MULTIPOLAR DYNAMOS, 


Bi-Polar Dynamos and Electric Motors. 
isolated Lighting Plants. Central Station Apparatus. 


ras BRONZE. 


INGOTS, CASTINGS, WIRE, SHEET Kc 


| JHE PHOSPHOR SNe SMELTING CO.LIMITEO 


2 200 WASHINGTON AVE PHILADELPHIA.PA 
ORICINAL MANUFACTURERS OF PHOSPHOR 
BRONZE IN eS fd rer rarer SOLE 


Makers or ELEPHANT BRAND ProsrPrHor-Bronze 





General Electric Repair Co.——§ 


Armature Winding, Wiring, 
Bell-Hanging ana alt kinds of 
iRepair Work promptly aone. 
ISOLATED PLANTS INSTALLED. 


: Ring Armatures wound In their own plant if preferred. 


462 East 136th Street, New York. 


‘Fort Wayne Electric Corporation 
FORT WAYNE, IND. 











Apparatus for 


:Arc, Direct Current and Alternating 


» Perry Mig. Co., = ‘ete Incandescent Lighting and Power 
SOLE MANUFACTURERS. : ‘Transmission 


Lawrence Poland. 


118 W.-Second St., Cincinnati, Ohio; 


Multipolar 
ail Low Speed, 
Bipolar High 
Generators Efficiency) 
ond Moderate 
Motors. Prices, 





A FULL LINE OF ELECTRIC SUPPLIES, 


Write for prices before o:decring elsewhere, 
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Eddy Generators %: Power or Lighting. 


BELTED OR DIRECT CONNECTED. 


Railway Generators, 
Stationary Motors, 
Dynamos for 
Plating and 
Electrotyping. 


©) O © © 


THE EDDY ELECTRIC * 
MANUFACTURING COMPANY, 


> 








OPO OO0 0000500000008 
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POCACCCACAAEEUAMNMN oo 


VRUCCCURECECETEEEEEEEEEEEEES OOOD 


= = ~ 
“SS WINDSOR, CONN. —; 
Represented by ae States ee Havemeyer Building, NEW YORK. 
WALTER C. ates og - Co., 506 Commerce St., Philadelphia. P. LitTie, E. S. & Const. Co., Buffalo. 
. OSBORN & Co., Kansas City. WESTERN “uaseiae Suppty Co., St. Louis. D. P. Gostinz, 30 Oliver St., Boston. Mass. 
¢ DRDO OOOO400O0OOUUN 





National Transformers 


Best_us Lowest 


Are the and are sold at the 


Made Prices. 





National Electric Co., 


Bau Claire, Wis., 





BUILDERS OF 


Alternate and Direct Current Dynamos; Bipolar and 
Multipolar Power Generators and Motors. 


TRANSFORMERS. 


TRANSFORMER, 

PRIMARY CUTOUTS and 

INSULATOR BRACKETS 
ALL COMBINED 


NO MORE BRACKETS PULLING OFF OF WALLS. 


With our wall or cross-arm hooks, transformer may be 
HUNG and CONNECTED in FIVE MINUTES. 


Our new fuse plugs will not hold an arc with 5,000 volts. 















Our transformers are acknowledged by all experts to be the Mighest in 
Efficiency ever made. 


We challenge competition in any form of test, in laboratory or practical use. 
Made in all sizes, 5 lights to 3,000 lights.——_—— Qo 





Type “D” Transformer with Fuse Plug Removed. 


Wagner Electric Manufacturing Co., St. Louis lo. 


AGENOIBS : 
BOSTON : 620 Atlantic Avenue. MINNEAPOLIS. 249 Second Avenue South. DALLAS: 416 Trust Building. 
PHILADELPHIA: 1000 Betz Building. CHICAGO: 1236 Monadnock Block. BUFFALO: 12 Erie Co Bagh Building. 
CINCINNATI: 161 West Pearl Street. SAN FRANCISCO: & Second Street. TORONTO, CANADA: W. A. Johnson Electric Co. 








Adopted by the largest stations. in the country. - 
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VICTOR TURBINES OPERATING DYNAMOS. 


That there are more Victor Turbines in use supplying Power for Electric Generators than any other is due to the many points of superiority possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Close Regulation, High Partial Giate Results. 


Great Capacity... . 








High Efficiency. . 





LLLP LP IPL ILI TF 





Perfect Cylinder Gate 








Steady Motion. . .. 





Two pairs of 25-inch, and one single 17%-inch Victor Turbines on Horizontal Shafts, with Rice’s Patent 
Friction Pulleys, used under 24 feet head by the Olympia Electric Light and Power Co., Olympia, Wash. We 


are making a specialty of complete Water Power Plants for Electric Lighting, Electric Railways, etc., and 


our work in that line is unequalled. 


Our new Catalogue contains detailed figures. They 
cannot but command the attention of all who desire 


AT LEAST COST THE LARGEST AMOUNT OF POWER FROM A LIMITED QUANTITY OF WATER, 


The Cylinder Gate Victor Turbine is beyond question the [10ST POWERFUL, [lost 
Durable and EFFICIENT WATER WHEEL manufactured. Write for Catalogue. 


Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


NEW YORK OFFICE: 


112 LIBERTY STREET. 


FOURTH EDITION.®":: : 


Standard Tables 


Electric Wiremen, 


FOR 4a... 
With Instructions for Wiremen and Linemen, Underwriters’ By 
Rules, and Useful Formule and Data. B =” * CHAS. MM. DAVIS. 


Fourth Edition, Thoroughly 
Revised and Edited. .° .° 


Price, $1.00. 


B 
Ww. D. WEAVER. 


Flexible Morocco. .- 128 pages. . 


The Fourth Edition of this popular book contains the latest revisions of the in- 
surance rules of the Underwriters’ International Electric Association, now almost 
exclusively used in the United States. An important section has been added on the 
calculation of alternating current wiring, which, for the first time, brings this subject 
within the seach of practical men. 


A number of the most important tables were prepared expressly for this work, and 
being copy niu’, cannot be found elsewhere. All the wiring tables are calculated on a 
uniform basis and arranged in the most convenient manner for practical use. 

The object always kept in view has been to produce a book for wiremen and elec 
tricians of a thoroughly practical character and free from-the padding and useless 
tables that generally accompany such works. 


The W. J. JOHNSTON COMPANY, Ltd., 
253 Broadway New York. 


McCormick Turbine, 


On Vertical or Horizontal! Shatt. 
Especially Adapted for Electric Work. 


Gives more power as to diameter with a higher per- 
centage of useful effect than any Water Wheel here- 
tofore made. Ali sizes of these wheels, right and left 
hand, are built from patterns perfected under system- 
atic tests in the Holyoke Testing Flume at an expendi- 
ture of over twenty thousand dollars and years of time. 

Parties having power pla:ics which are unsatisfactory, 
and those contemplating the improvement of powers, 
will find it to their interest to confer with me, as I am 
willing to guarantee results where others have failed, 
no matter what make of turbine has been in use. 

State your requirements and send for catalogue. 


S. MORGAN SMITH, 


YORK, PA., U. S. A. 


Estimates furnished for Complete Power Plants and 
Results Guaranteed. 





THE ORDER of tHe ACE. 


PROCRESS 


Fer Information 
CG ctalogu>, write 






The New American Leads. 


Recent improvements made in the New American Turbine have in- 
creased the power as per their diameter, and produced greater efficiency 
from whole to half water than any other Turbine, as evidenced by the 
following, copied from certified tests made at Holyoke, Mass., on the 
dates named, and signed by A. F. Sickman. engineer in charge of ex 
periments, and KE. 8. Waters, Hydraulic Engineer. The originals of these 
certificates and tests of other sized wheels can be seen at our office. 


TEST OF A 45 INCH WHEEL—July 9, 1894. 
Rev. per|Cu. Feet 
































Head. Min. | per Sec. ae Per Cent. 
Whole Gate............. 6.06 | 119.17 | 141.58 | 205. 
Sf  seseeseeseees 16.42 | 122.00 | 127.18 10519 px 
psa eke 16.78 | 117.33 | 112.60 | 175.74 | 9218 
> deectiaaene 17.03 | 111.83 | 98.12 | 149.99 | 79°31 
caida 16.88 | 118.67 | 82.07 | 180.40 | 75'52 
TEST OF A 42 INCH WHEEL—July 14, 1894. 
Whole Gate............ 16,33 123.00 : 134.18 a “199.56 ‘ | 80.50 
tt aesceesccoees 16.56 | 134.80 | 120.85 | 188.14 83.09 
we sleabarscens 16.59 | 129.33 | 104.85 | 162:89 | §2'77 
ae gb gassenscts 17.13 | 125.25 | 92.76 | 142.40 | 79°21 
yA phen 17.48 | 121.00 | 70.80 | 98.85 | 70°60 
GLOBE IRON WORKS CoO., DAYTON, OHIO, U S.A. 
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THIS MAN’ ‘(DRY BATTERIES? > 


q Best OF aL is THE “‘SGTANDARD.”’ 
made the mistake of building his plant without investigating the 
atin 3 Chak we tks te ot Made by J. H. BUNNELL & CO., 76 Cortlandt Street, New York. 


Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 
x2}4. Sixty cents per Cell. Liberal discount. Send for special prices and catalogue. 


SEND POR SAMPLES AND PRICES. 
SAMSON eee CORD. 








A word to the wise 


is sufficient. You cannot securea first-class equipment without 
using our 





Supplies and Specialties. 





For Arc Light and Troliey Cord. 
SAMSON CORDACE WORKS, Boston, Mass. 





‘Telephones--Switchboards. 
FINE ELECTRICAL WORK. 


WRITE US FOR TERMS. 


Our Werk Guaranteed Superior to any 
on the M 


Electric Appliance Company, 


Electrical Supplies, 


242 Madison St., Chicago. 


Desi d for All 
DYNAMOS (rrrirposes..- The D. A. KUSEL TELEPHONE MEG. CO. 


csaneseenauassnensunsensnnaenneneensesaennensensuneeseensensensensenennennensenanene ys 2 N. 2d. Street. ST. LOUIS. 
Rlectrical and Mechanical Models for Inventors. PPE sere eee nee 


Fine [Machinery and Experimental Work. e THE oe 


sacs od ga 4 Cs UNDA INEREROUND GHBLE GOMPAN 





Specially adapted to Electrical. Experimental = 
and Jobbing Work. Tools and Supplies. Cata-§ 
logue Free, 


» »« MAKERS OF ° 


WIRES = CABLES, 


Will appreciate your orders during 1895. 


Westinghouse Building, Times Building, The Rookery, 
PITTSBURG. NEW YORK. CHICAGO, 


“STEVEDORE” ROVE 


(TRADE MARK.) 


FOR THE TRANSMISSION OF POWER. 


This rope is made from the best selected Manila, laid up with our Patent 
Plumbago Lubricant, and is especially suitable for exposed drives. 


WE GUARANTEE 


THAT MORE WORK CAN BE DONE WITH THIS ROPEsIN 
PROPORTION TO ITS COST THAN WITH ANY OTHER 
ROPE IN THE MARKET, WITHOUT ANY EXCEPTION 
WHATSOEVER. 

If you want to know the horse power transmitted by ropes at different 
speeds or the results of the latest cowparative transmission tests of ropes 
and belts, or how to make an excellent splice, write for our catalogue, 
“MANILA ROPE.” 


C. W. HUNT COPPANY, 


45 BROADWAY, NEW YORK. 














an RONSVENE ga 
ey JONDENSER 
Telephone Switchboards 
romscanc see. MAGNETO BELLS. 

vee JTIGA FIRE ALARM TELEGRAPH GO., Utica, N.Y. 
Worthington Condensers. 

625,000 HORSE-POWER. 
in Service in Electric Lighting and Railway Power Stations. 


NEW CATALOGUE NOW READY. 


HENRY R. WORTHINGTON, 86 & 88 Liberty St., New York. 


Boston, 70 Kilby St. Cleveland, 24 So. Water St. | Chicago, 185-189 Van Buren St § 
Philadelphia, 607 Arch St. Ind’ polis, 64 So. Penn’a. St. | St. Louis, 8th & St. Charles Sts$ 


WESTON ELECTRICAL INSTRUMENT CO. 


114 to 120 William Street, Newark, New Jersey, U.S. A. 
Standard Portable 




















The Johnston - 
Rail Bond. 





are used in all parts of the civilized world § 


Standards are still better. 5 ; : 
An accurate and reliable instrument $ smoothed and brightened by a special tool. ‘The nuts are, also, smooth and brigh 

pays for itself many times over in the § ‘ 3 z ae Se 

long run. Our New Catalogue sent ons A firm mechanical, electrical and water-tight joint is made. 

application. Ourstation instrumentsare § 

not only ornamental, but also useful. 


Station Voltmeters 


and Ammeters 
For Direct Current Circuits. 


The viuai length is 30 inches, of oo and oo00 copper rod. 


Address the manufacturers, 


John A. Roebling’s Sons Co., 











Standard Portable Direct Reading Ammeter. Highest Accuracy. Lowest Consumption 
Correspondence Solicited. of Energy. 


VOLTMETERS 
AMMETERS 
WATTMETERS (Patented July 17, 1894.) 
Our Portable Standards are recognized = 5 . : 
as the Standard allover the globe. They § For electrical contact both sides of the rail are used. The nuts have tweiv: 


The Semi- Portable Laboratory times the cross-section of the copper conducting rod. Under the nuts the rail 1. 


Chicago. San Francisco. TRENTON, N, J. 
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(CHARLES = KINTNER, Electrical Expert, » Eve. F. PHILt Ps, Prest. W. A. Hatuaway, Treas W. #H. Sawyer, Sec’y 


ALDRICH COURT, 45 BROADWAY, NEW YORK. Ameri can E | ect rical Works, 


scan Ubamsatebey te tan Patear Odes add the OG. Cour. delete a Behe en 

oreign Patents. Electrical Patents a Specialty. PROVIDENCE, R. I. 

soe ara re ones errno tonsnnie Onions eppetonanaiiee aE AND INSULATED FLECTRIC WIRE, 

Hl b Coho & Com IVY MATHER DYMAMOS! wonSS8SSEi SBSH Soe 
ee p J: newyork, :Railway Feeder and Trolley Wire, 





SSSSSSSRSSTTESSESSHSSSSESO SSSR ESSER SRS TESST TH STRESSES RETR REESE TTR ESR eRe EEE Sg Amenicanitrs, Maanert, Orrice ano 
T. H. ALEXANDER. Established 1857. ARTHUR E. DowELL. 5 Annunoiator Wiras. 


ALEXANDER & DOWELL, CABLES FOR AERIAL AND UNDERGROUND USE. 
Solicitors and Attorneys at Law and 
Counsellors. Patent Causes. Mechanical Experts. ¢N= Yous Stone: F.C. Ackerman, 10 Corea 


Patents and Trade Marks Procured in all Countries. MONTREAL BRANCH: Eugene F. Phillips’ Electrical 


607 7th Street, N. W., WASHINCTON, D. C.: Works. 


THE “CLARK” WIRE__ 


in a Letter from the Inspector of the Boston Fire Underwriters’ Union he states: ‘‘A Thoroughly Reliable and Desirable Wire in Every Respect.’’ 


For Switchboard, Railway and Motor use, we make all The Rubber used in insulating our Wires and Cables is 
sizes of stranded and flexible Wire and Cables with especially chemically prepared, and will not deteriorate, 
Clark’s Insulation. oxidize or crack, and will remain flexible in extreme cold 

The Clark Wire has been before the public and in use weather, and is not affected by heat. 
for the past nine years, and has met with universal favor. We guarantee our Insulation, wherever used, Aerial 
Thousands of miles of this wire have been sold, and are Underground or Submarine, and our net prices areas low 
in use throughout the United States and Foreign Coun- if not lower, than any other first-class Insulated Wire. 
tries, and the demand for it is constantly increasing be- We shall be pleased to mail Catalogues with terms and 
cause it always gives perfect satisfaction. discounts for Quantities. SEND FOR CATALOGUE. 


HENRY A. CLARK, Treas. and Ge 1eral Manager. EASTERN ELECTRIC CABLE COMPARY, 
HERBERT H. EUSTIS, Pres’t z | Electrician. 61-63 HAMPSHIRE ST., BOSTON, MASS. 


by our corseqpendonse method. Thorough instruction in Applied Electricity 
' A by competent Hlectrical ‘Engineers, with FREE APPARATUS, pert of 
c which was described in THE ELECTRICAL WORLD of June 9, 1894 Mathematics and 
Mechanics taught. Terms moderate. Diplomas awarded Catalogue Free. 
SCIENTIFIC MACHINIST CO., Blackstone B’ld’g, Cleveland, O. 


A) 











SSS eeee ate : > WWM. A. ROSENBAUM, 
:The Correspondence School of Technology! © 5 cerpicay expert 
: ' CLEVELAND, OHIO. ND P 
: Instruction by Mail and in Electrical, Steam and other Engineering Branches. A ATENT SOLICITOR, 
cette. Bry sera 9 ROVE THe INETHUGTORS. Room 177, Times Bidg., New York City. 
: TO EARN MORE, LEARN MORE. sondactel ty Ga WL joummeen Can Ue. 


SWINGING BALL 
LIGHTNING ARRESTERS 





= Special Course in Adva ced Mathematics, Algebra to and including Calculus. 
SSSSSSESSSEE REESE Eee eee e ee SPOSSSSSSSSSSOSHSSSHS SS OSSSSSOSSOSSOSSSSSSSSSHSSSSS SSO GSS SSSSSaS scans esesessssecuocesscanscaesese 


STEAM ENGINEERING PARTRICK& CARTER Co. 


ing; Electricity; Architecture; Architectural Drawing and Design- 
ELECTRICAL SUPPLIES 


ing; Masonry; Carpentry and Foinery; Ornamental and Structural 

Iron Work; Railroad Engineering; Bridge Engineering; Municipal 7 se 
125 South 2¢St. Philadelphia 

CATALOGUES ON APPLICATION 


Engineering; £ -lumbing and Heating; Coal and Metal Mining; 

Prospecting, and the English Branches. 
end Business Card and meation Electrical World 
SSSSSSSSSESSSESSESSESSEESSESSESESSESEEE Eee eeeee 





The courses commence with addition in Arithmetic, so that to enroll it 
is only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary toreview. Studentscan 
interrupt their studies and change their residences, Scholarships are not 
forfeited upon failure to pay installments promptly. Until further notice 

xperimental apparatus will be furnished free a charge to students of 
lectricity, Students make rapid progress in learning to Draw and Letter. 
Specially prepared Instruction and Question Papers, Condensed, Simplified. 

The Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon. 

Send fo. Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. me REGISTERED. 


ALBANY GREASE 


Tmade by ADAM COOK’S SONS. 


Send for particulars to 313 West St., NEW YORK, 
A Perfect Lubricant 


‘In Writing to Advertisers Sub- 
D9, = scribers will confer a favor on us and also 
h = on the Advertisers by mentioning that they ! 


= saw their adverti ti : a 
iWin EEECTRICAL womrp! GEO. L. COLGATE COMPANY 


AGENCIES: 
ELECTRIC APPLIANCE CO., 


CHICAGO, ILL. 


PETTINGELL-ANDREWS CO.. 


BOSTON, MASS. 


ELECTRICAL ENGINEERING CO., 


MINNEAPOLIS, MINN. 


ST. LOUIS ELECT’L SUPPLY C0., 


ST. LOUIS, MO. 


BRADFORD BELTING 6O., 


CINCINNATI, O. 


PHILLIPS INSULATED Wire Co. 


NEW YORK OFFICE: FACTORY : 


Mita :39 & 41 CORTLANDT ST. PAWTUCKET, R. I, 






DYER & DRISCOLL, 
Patent Solicitors, % Wall Street, N. Y. 





for all Machinery. and 55 So. Canal St., CHICAGO, ILL. 
IN PATENT CAUSES 
Mochieery for the Making 
Yarn and Compound Serving, Rubber, S 


(SSSR SSSSESSESESSSESERSESESRSSESERERESESREEEEEEEEE EEE EE EEEeeeS 
ATLANTIO BUILDING WASHINGTON, D.C 
hove Ame a weg Polemt— Pe Ting 
of Electric Cables and 
and Cotton Sreereae, Hemp, Rope and 
ir 


. "4 CHARLES L. STURTEVANT, 
} . . a 
| hcentadien Wiloae. work, Goh for Fa and forssan Counce 
Cordage Machines. e Rope Machines. 


ATTORNEY & COUNSELLOR 
* 
PASSAIC,N. J 
ovitinowl, 7 
Cabling, Armoring, Stranding, Taping, : vt wat for ee past fourteen Yeon 


Plans and Estimates, 


nnn a ae a ae 
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FOR SALE. 


FOR SALE—World’s Fair crnamentai? WA bster 
arc light posts. While they last ours 
oe is twenty dollars ($20.00) each on them § 
. O. B. cars Chicago for net cash. These s 
Reso‘ cost the World's Fair fifty dollarss 
$50.00) each, and are very cheap at the price § 
weqguote. CHAS. E. GREGORY CO., 
47-49 S. Jefferson St., Chicago, I11. 
SSSSSSSSSSES SHEETS ES EEE See Sees eeSSe 
Fee SALE-—30 W. P. Electric Motors, § 
Form F., General Electric, 220 volts, 308 
horse power, practically new, majority « 
never been used; suitable for power, illumi-§ 
nation and low voltage car plant, by§ 
METROPOLITAN RAILROAD CO., . 
Washington, D, C. §& 
SSSSSSSSESSSESESEESSESEEEEEESESESeeeeeees : 
OR SALE—20 ft. of 5-in. steel shaft; 3 
stands and coping stones; 2-85 in. b 
12 in., and 255in. by 10 in. friction clutch s 
pulleys and 1-5 in. clutch at end of shaft; s 
all complete and now running; Falls Rivet § 


to ure’ se ft acess; zoom ws LANL Electric Company, 


new, and will sell cheap. 
INDIANA ELECTRIC CO., 
205 La Salle St., 
CHICAGO. 


Indiana, Pa. 
(SSSSSSSSSTSESSSSSSSESSSEES SEES ESEESEee sees 


GEDAR POLES. 


Defines ‘‘ Standard’’ as ‘‘ having a 
recogniz.d and permanent value,’’ 
as the Standard system of electrics 
lighting. Something that other’ 
systems are measured by when they s 
make theclaim that they are juste 
as efficient electrically, just as per-$ 
fect mechanically, just as econom-§ 
ical to operate. Experience is ex-s 
pensive, but it teaches that theres 
can only be one Standard—why not§ 
select that at a start? . 

No other Electric lighting systems 
: so simple, so satisfactory for com-§ 
s mercial or for street lighting. The§ 
2 book will be sent free to you. 


FOR SALE. Cor. Adams St., 
1,500 tons 60-1b. relaying rails. 
1,000 tons 75-1b. relaying rails. 
800 tons 45-lb. relaying rails. 
30 electric cars in good order. 
New electric cars and new and second- 
hand passenger cars. 
50 box and 50 flat cars. 25 tons capacity. 
s 


Specialty in negotiating elec-s 
tric and steam railroad bonds: 
when payable at Ax trust com-{ 


pany in New York and bonds. 
are printed atan Ar bank note 
company in New York. 


New steel rails of all weights from 16 Ibs. 
to 95 Ibs. to the yard. 
Address A. W. LADD, 
Uptown Office 238 West 134th Street, 
New York City. 


FOR SALE. ®@ ; 
ARC DYNAMOS of all sizes, 1,200 ands /f in want of Poles, Ties and Posts, 
2,000 c. p. Thomson-Houston, Brush,ands save money by getting our prices. 

Fort Wayne manufacture. : 
LAMPS, double and single, 2,000 and 1.2005 


c. p. Thomson-Houston, Brush, andother MJ ” St li S . 
manufacture, * e er ing & on ° 
RAILWAY GENERATORS.—‘00-v. T.- 
H. manufacture; in sizes from 62 to 5008 
Kw., and 1M. P. 250 h. p Westinghouse. § MONROE, MICH. 
Switchboard instruments included with § 
all generators. We have alsoa number © **#8sessescececeseessaceessesesesesaussans: 
of T.-H. car oqul ments s 


7 
ALTERNATORS .—120, 60 and 35 Kw. T.-§ A Ss 0 S 
H.; 750-1t. Westinghouse, besides a num-® L TH E F w ALE. 
ber of others. All complete with instru- Sees gid Ghaielind Sasietn tes Mahers 
7 
InEC - of Electrical Goods, Instruments,! 


DIRECT CURRENT DYNAMOS.— . : : 
large assortment of 110-v. generators, Edi_® oe. etc. Variety of Sizes. Prices 


RAILWAY TIES and POSTS. 





S8eeee.saesacasases 
SSSSSSSSS SPSSSSSSSSSSSSSSSSSSSSSSKRESEEESSSSSSSESSSSSEH SSeS eeeseseeeees 


THE ELECTRICAL WORLD. 


son, T.-H., Westinghouse manufacture 

from 1% to 150 Kw. ’ 
MOTORS.—A very large list of standard 

makes, sizes, and voltage. 

We will take pleasure in furnishing lists 
and information to prospective purchasers. 


Rossiter, MacGovern & Co. 
141 Liberty St., N. Y. City. 


FOR SALE. 


THOMSON-HOUSTON 3-50 light, 2,000 c.p., with 
ring armature, each, - - - $650 
WOOD 1-80 light, 2,000 c. p., - - $1,000 
WOOD 100 double, 2,000 c p. lamps, each, $15 
‘o SINGLE, 2,000 c. Ry + | ae 
ESTERN ELECTRIC 100 double, 2,000 c p. 
lamps, high tension, each, - - $14 
BRUSH 1 600 light, 2,000 volt alternator , $700 
WRITE POR LIST. 


ROSE ELECTRIC CO., St. Louis, Mo. 


Six Important 


@7 ELECTRICAL BOOKS 


Heaviside’s Electrical Papers, 2 vols... $1.00% 


: W. H. MANSFIELD, 
NEW HAVEN, CONN. 


* 
SSSSSSSSSESSSSESSSESSEESEESESESEE ESSERE eeeee: 


= 71 Court Street, 
SPECIAL NOTICE. 


To the Creditors of the Electric 
Construction and Supply Co. 


s By virtue of an order of the Court of! 
s Chancery of New Jersey, made in a cause® 
sin which Robert B. Cory is petitioner ands 
s The Electric Construction and Supply Com-$ 
s pauy is defendant, on the sixteenth day of§ 
:} ay, A.D. ayetees hundred and aeeatr-s 
« five, you are directed to present tothe sub-s 
= scriber, Receiver in this cause, and prove 
s before him under oath or affirmation ors 
s otherwise as the said Receiver shall directs 
s to the satisfaction of the said Receiver yours 
sseveral claims and demands against the’ 
ssaid Electric, Construction and Supplys 
»Company, within three months from thes 
s date of said order, or that you be excluded & 
; from the benefits of such dividends as may § 
*be made and declared by said Court upons 
a the proceeds of the effects of the said cor-$ 
s poration. Very truly yours, ° 
® CHAUNCEY G. P RKER. Receiver. = 
s Prudeuatial Building, Newark, N. J., Mays 


s 

Hertz’s Electric Waves...............05 2.50 # 16. 1895. : 

a 

es Drees SSSSSSSSSSSSESSSEESEEEESEEEEEEESEEEeEeeeES : 

WR TOGNDs coccnovdcccsceccscsices eececee 1,00 . 

Lodge’s Lightning Conductor and . 
Lightning Guards............0.se008: 4.00 


Maxwell’s Treatise on Electricity and 
Magnetism. Third edition, with 
notes by J. J. Thomson, 2 vols. ..... 


Thomson’s Researches in Electricity 
OE I adncckeccoescsctccccess 


The W. J. JOHNSTON CO., Ltd. 


253 Broadway, New York 


- @ 
s 8 


Storage Batteries 


FOR ALL PURPOSES 


Bradbury-Stone Electric 
Storage Co., 


LOWELL . aL] 
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THIRD EDITION. GREATLY ENLARGED. 


A DICTIONARY OF 


Electrical Words, Terms, 
and Phrases. 


By EDWIN J. HOUSTON, Pu.D. (Princeton), 


AUTHOR OF 


Advanced Primers of Electricity ; Electricity One Hundred 
Years Ago and To-day, etc., ett., ett. 


Cloth. 667 large octavo pages, 582 Ilustrations. 
Price, $5.00. 


Some idea of the scope of this important work and of the immense amount 
of labor involved in it, may be formed when it is stated that it contains defini- 
tions of about 6000 distinct words, terms, or phrases. The dictionary is nota 
mere word-book ; the words, terms, and phrases are invariably followed by a 
short, concise definition, giving the sense in which they are correctly employed, 
and a general statement of the principles of electrical science on which the defi- 
nition is founded. Each of the great classes or divisions of electrical investiga- 
tion or utilization comes under careful and exhaustive treatment ; and while 
close attention is given to the more settled and hackneyed phraseology of the 
older branches of work, the newer words and the novel departments they belong 
to are not less thoroughly handled. Every source of information has been re- 
ferred to, and while libraries have been ransacked, the note-book of the labora- 
tory and the catalogue of the wareroom have not been forgotten or neglected. 
So far has the work been carried in respect to the policy of inclusion that the 
book has been brought down to date by means of an appendix, in which are 
placed the very newest words, as well as many whose rareness of use had con- 
signed them to obscurity and oblivion. As one feature, an elaborate system of 
cross-references has been adopted, so that it is as easy to find the definitions as 
the words, and a/iases are readily detected and traced. The typography is ex- 
cellent, being large and bold, and so arranged that each word catches the eye at 
a glance by standing out in sharp relief from the page. 


Copies of this or any other electrical book published will be sent by mail, POsT- 
AGE PREPAID, ¢0 any address in the world, on receipt of price. 





The W. J. Johnston Company, Ltd., Publishers, 
253 BROADWAY, NEW YORK. 


OIL FILTERS se 


Below Manufacturer’s Price. 





3 Filters, each 50 gal. capacity. Height, 4 ft. 10 in., Dia. 25 in. 
oot eer cs “Aft. (Oin, “(8 in. 


THESE ARE “UNIVERSAL” FILTERS, DESCRIBED BY 
THE MANUFACTURER AS FOLLOWS: 


A complete Filter, that may be placed in any location without box or 
shelf. Expeditious and perfect filtering. Cleaning may be done at 
any time without removing oil from Filter or the Fitering materials 
from chamber. Valve for regulating flow of oil in filtering chamber. 
Best of workmanship and material. 


INDORSED BY MANY TESTIMONIALS SIMILAR TO THE FOLLOWING: 
Pennsylvania Railroad Gompany, 4th Street below Walnut. 


UNIVERSAL, FILTERING Co Philadelphia. 


Dear Sirs :—Having two of your Filters in constant use for the last 
three years in our engine and dynamo rooms, we find them satisfactory 
in every way. We have filtered all our drips and waste oil, and find in 
some of our new oil settlings and sediment, which must be filtered 
before using ; and we use the oil over and over again after being fil- 
tered. I find your Filters all that you recommend them to be, and they 
filter our oil as good to-day as they did three years ago, and can recom- 
mend them to be a first-class machine 

Yours truly, GEO CHAMBERLAIN, £ngineer. 


These Filters are new and guaranteed to be in good 
working order. Prices asked are much below manu- 


facturer’s figures. For prices and further information 


address ‘‘Filter,’’ care The Electrical World, 253 
Broadway, New York City. 


1 ai IN Snes 











be 


( or 
> at 
ials 
ber. 


NG: 


last 
ory 
1 in 
red 

fil- 
hey 
om- 


eer. 
od 


Mu: 
ion 





a Re 


i 





JUNE 29, 1895. 


LHE ELECTRICAL WORLBL. 





xxix 





WANTED. 


ANTED—A multipolar 500-volt D. C. 
generator with capacity of 200 to 300 
H. P.; if second-hand, state manufacturer's 
name and how long in use. W. S. EDDY, 
Saginaw, Mich. 
SSSSRSSSSSSSSSSSESEHESEESEEEEEEeeeeeeeeee 
ANTED—A good second-hand alter- 
nator incandescent dynamo (guaran- 
teed) 500 lighter T. H., preferred with ex- 
citer and instruments, 
FITZGERALD & SAUERMANN, 
Watford, Ont., Canada. 


. 

ANTED—First-class foreman, thor-s 
oughly up in interior wiring, installa-s= 

tion of isolated plants, and handling of 
men to best advantage; state age, past ex-§ 
rience, and salary expected. Addresss 
QUAKER CITY . 





Large Capacity. 





Trenton Avenue, Culvert and Waterloo Streets, 





We manufacture Arc and Incandescent Globes and Shades \ 
of all Shapes in Opal, Clear, Roughed and Colored. 
Prompt Shipment. 


JIURRAY FLINT GLASS GLOBES AND SMADES. 





JAMES J. MURRAY & CO., =—*"*. 


PHILADELPHIA, PA. 


THE ELECTRICAL WORLD, N.Y J ceccnccccncccccecen esac see R ORES SEER EERE R OCCT EHEC SEES RESTS ESET TESS RSE ESE STE E SSS SESSSESSER SESE EESSSSSE SEES SEES SEES EEE EEE 


SSSSSSSSSSESSEREESSSSESEEEEEE SSeS ee sees - 
Wares ents for The Electrical} 


World and the electrical book publi-s 
cations of the W. J. Johnston Company, 


preme Court 


RECEIVER'S SALE. 


By authority of the Su-s 
of News: 
York, stock of Electric 


In Writing to Advertisers Sub- 
5 ecribers will confer a favor on us and also on 
s ‘he advertisers by mentioning that they saw 


Ltd. Liberal terms in books or cash. Ad. = Construction and Supply Co., consisting of ‘‘Ward’’ and ‘“Knight’’s 1. qhvestisement ta 


wide OHNSTON, 

THE ELECTRICAL WORLD, 
253 Broadway. New York. 
(SSCS SS SSSS SSCS STS e eee Sees eee E EEE S 
Magee Bs position as engineer and § 
electrician of an electric light plant, s 
arc or incandescent; seven years’ experi-« 
ence; a small plant preferred; am at present § 
engaged in other business but desire as 
change; I have been foreman of three elec- 

tric plants. Address EXPERIENCE, 
THE ELECTRICAL WORLD, N. Y. 
Sacccesscceccssessassssacssscsscsscscesse & 
ANTED—A central station man ofs 
10 solid years’ experience who hass 
filled every position from trimmer to man-¢§ 
ager; wishes to change from present posi-& 
tion; not afraid of hard work; will under-s 
take to make an unprofitable plant pay;s 
will go anywhere on trial and demonstrate, § 
etc. Address DEWONSTRATE, care® 
ELECTRICAL WOKLD, N.Y. 
SSSSESSSESSSSESSESESEEESE EERE eeeeeee . 
XPERIENCED ELECTRICALs 
ENGINEER who at present has charge § 
of a light and power plant, desires tos 
change position; am anu Al mechanic ofs 
steady habits; the best of reference. Please § 
address ABILITY, care THE ELECTRI-§ 
CAL WORLD, New York. 
(SSSSSSSSSSRSSSESSSSSSESSHEE SEES eese 
XPERIENCED electrical engineer, = 
who at present has charge of a lights 
and power plant, desires to change posi-§& 
tion; am an Al mechanic of steady habits; = 
the best of references. : 


dress 


Please addresss 
ABILITY, . 
THE ELECTRICAL WORLD, N. Y.s 


OSITION WANTED as a lamp trimmer, s 
or would take position as night en-s 
gineer; can come ee, recommended. 3 
Address TRIMMER, THE ELECTRIC:Ls 
WORLD, N. Y. 
SSSSSSSSSSSSSSSESSSSSSESESEEEEESEESEeeeeee 
OSITION WANTED.—A first-class ar-s 
mature winder and repairer; 12 years’ § 
experience on all kinds of armature; iss 
open for permanent situation; good steady 
man; best of references. Address J. T. 
THE ELECTRICAL WORLD, N. Y. 


Lamps and parts for same, 


Domestic and Imported Carbons, 


SEARGH LAMPS, IRON WITH GOPPER TRIMMINGS 
AND PARABOLIG REFLEGTORS. 


For list of material and fittings address 


C.G.PARKER, |. 
T. T. GROVER,! ~°** 


THE ELECTRICAL WORLD. 


BIDS WANTED 


FOR 


Lighting the City of Knoxville, 
Tenn. 


Sealed bids wi!l be received by the Board 
of Public Works at their office in Knoxville, 
Tenn,, until July llth. 1895, at 2 o’clock 
P. M., for lighting the City with electricity 
or gas 

For 200 Are Lights 2,000 candle power 





14 Cortlandt Street, NEW YORK, Seach allnight service; Or 800 to 1,000 Gas 


Sale Closes Two [lonths from Date. 





SSR SRE SRST ESSE SST CSET S ESET SK SSR SSSR SS ESSER S SESS ATES T REESE EERE EERE eee = years. 


PROPOSALS. 
Notice to Contractors for City Lighting. 
MAyor’s OFFICE, ) 
VICKSBURG, MISsS., June 5th, 1895. § 
grr mane will be received at my 


NEW 


# Lights of 18 to 20 candle power. Either 
se contract to run for the term of five or ten 
Al bids must be based upon the 
§ form of a contract, which may be had upon 
# application 

Also bids will be received for the erection 
ofan Electric Light Plant, to be paid forin 
s yearly installments in five or ten years, 
s the City to take charge of and operate the 
s Same within thirty days atter completion. 
® Certified check for $1,000 must accompany 


office until 730 p.m. July 15, 1895, for$ ! # each bid. 
the lighting of the city of Vicksburg withs YNAMO TENDER § HAND-BOOK s The right isreserved to reject any and all 
. s bids or to let the contract to the most satis- 


81 arc electric lights (1,200 candle power); 
3% incandescent electric lights (50 candles 
power) for periods of three years and of five § 
years. Specifications of contract on file in s 
City Cierk’s office. Board reserves the = 
right to reject any or all bids. 

Ww. lL TROWBRIDGE, Mayor. 


By F. B. BADT. 


150 Pages. 140 Illustrations. 


5 1-2 by 3 inches. 


PRICE, $1.00. 


Notice to Contractors for Electric Light 
Piant. 
CONNERSVILLE, IND., } 


June 20th, 1895. § 


Flexible 
Cloth Binding. Size of Type-Page, 


} This is, as the name indicates, a NEWs 
PBOPOSALS will be received by § 800K, much more complete than the old # 


s factory bidder. 


s Specification for erection of plant will be 
: furnished upon application to 

SREPS JONES, Chairman Board of Public Works, 
i FUSE WIRE ) @~sorrect | 
: AND LINKS apacity 
: Absolutely 
:For All Systems.) Giitorm,, 


OSITION WANTED. — A competent § the city of Connersville until s one, with all the information, instructions § 


combined steam and electrical en-s ne : 
gineer, experienced in street railway ands noon, July llth, 1895, to furnish,*.nd rules which are required by practical! 
lighting details, at presentin charge of agerect and install in the city electric! men, as Dynamo Tenders, Line Men, Sta- 


. n s $ 7 2s... * ° Es . : ‘ : 
eee, a Sore Sf jamuapmente ‘lighting station, an electric lightStionary Engineers, and owners and opera 
a first-class man. Address ‘'2np-CLASS,”! plant with pole line complete for stors of all kinds of Electric Plants. It is 


THE ELECTRICAL WORLD, NW, Y. +80 2,000 c. p. arc lamps. § the only book of the kind published in the 


SOMTTION WANTED topical mae g Specifications and plans may bef wugiish language. Address 
age 26, with seven years’ experience seen at Connersville or at the office § 


in electric lighting plants, both centraltof John A. Cole, Consulting En-= 


and isolated, understanding all branchess . c ‘ 3 ed 
per aining to same; best of references! §1N€CT, 1580 Old Colony Building, 


furnished; will go anywhere. * Chicago, Ill. 
Cee S. Ws ...# <A certified check amounting to 
2 Thicd Ave.. Row York City.310 per cent. of the bid will be re- 
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or send for catalogue, 


THE W. J: JOHNSTON CO, LTD, 


PUBLISHERS, 


graduate withexperience in shop ands : A ids. 3 “a 

outside construction wishes to make a gto reject any or all bids For in 

change; at present employed as superin-§ 

tendent of a large electric elevator com- 

pany. Address 
MECHANICAL ENGINEER, 

THE ELECTRICAL WORLD, N. Y. 


WANTED. 
ARMATURES TO REWIND 


OF 
ALL 8iZES AND S8YSTEMS. 
Agents wanted; liberal commissions; fac- 
tory Vailsburg, N. J. O. A. KESSNER, 
26 Mechanic St., Newark, N, J. 


WANTED. 


*PUET UO A[}UEISNOD SazZ}s [Te BW} zI0}8 e838] 


Order of your supply dealer, 


253 BROADWAY, NEW YORK. 





formation address 


W. L. CORTLEYOW, : THE INDEPENDENT ELECTRIC CO. 
Chairman. : 39th St. & Stewart Ave.. Chicaco. 


New 
‘* Safety ”’ 
Traveling 
Crane. 





EXCELSIOR STOVE WORKS. 
Philadelphia, Sept. 18, 1893. 


Excelsior Arc Circuit Motors 


ADAPTED FOR LIGHT or HEAVY LOADS. 


EDWIN HARRINGTON, SON & CO., 


From 1 to 10 h, p. 


FOR SALE. 


No Jumping of Chains! Wo Jarring of Load! Will Hold the Loa 
at any Point. 


Westinghouse Iron Clad Railway Genera-§ 


tors an 
new. 
ELECTRICAL WORLD, New York. 


Address, CONSOLIDATED, Cares 


Alternators. Machines practically § EJ) WIN HARRINGTON, SON & CO., Inc., 


PHILADELPHIA, 


! 1514 Penna, Ave. PA. ! 


Re ee eS ae 


Gentlemen 
® * * We are greatly pleased with special 
foundry Crane which you recently erected in our foundry. 
Itisin every way perfectly adapted to the use for which 
it was intended, and lifts a mould absolutely without jar, 
so that we have not had the least trouble with breaking 
down of the mould at a critical point. For alight foundry 
crane we hardly see how it can be improved upon. 
(Signed) ISAAC A. SHEPPARD & CO. 
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ORIGINAL PAPERS 


ON 


Dynamo Machinery 
AND ALLIED SUBJECTS. 


By JOHN HOPKINSON, F.R.S. 


(Authorised American Edition.) 


Cloth. Price, $1.00. 


Very few contributions to electrical literature since the days of Faraday 
have been of as an important character as those contained in the present volume ; 
and this is true, whether considered from a theoretical or from a practical stand- 
point. In the first paper that invaluable aid to the study and design of dyna- 
mos, the characteristic curve, was first announced, and the two following papers 
are devoted more or less to developing its applications. These three papers 
contain a vast amount of information relating to the various points connected 
with the subject. Though the style is simple and popular, the statements are 
authoritative and supplied the beginnings of electrical engineering. The fourth 
and fifth papers, on the theory and design of continuous-current dynamos, fur- 
nished the principles upon which the design of such dynamos is now based. 
The sixth paper established the important principles in regard to coupling alter- 
nating-current machines ; the next three papers are on the transformer, and the 
remaining two are on the theory of the alternate-current dynamo and electric- 
light houses respectively. The majority of the papers contain no mathematical 
formula, and several others so little as not to prevent their being understood by 
a non-mathematical reader. 


249 pages, 98 Illustrations. 


CONTENTS. 


I, II. On Electric Lighting.—li!l. Some Points in Electric Lighting.—IV, V. Dynamo- 
Electric Machinery.—VI. Theory of Alternating Currents.—VII. An Unnoticed Danger in 
Certain Apparatus for Distribution of Electricity.—VIII. Induction Coils and Transformers, 
—IX. Report of a Test of Two 6500 Watt Transformers.—X. Theory of the Alternating-cur- 
rent Dynamo.,—XI. The Electric Lighthouses of Macquaire and of Tino. 


Coptes of this or any other electrical book published will be sent by matl, POSTAGE 
PREPAID, ¢o any address in the world, on recetpi of price. 


The W. J. Johnston Company, Ltd., Publishers, 
253 BROADWAY, NEW YORK. 


Continuous Current 


Dynamos and Motors: 
THEIR THEORY, DESIGN, AND TESTING. 


With Sections on Indicator Diagrams, Properties of Saturated Steam, Belting 
Calculations, Etc. 


AN ELEMENTARY TREATISE FOR STUDENTS. 
By FRANK P. COX, B.S, 
Cloth. Price, $2.00. 


Intended for students, this work gives the theory and design of continuous 
current dynamos and motors as understood and practised in the designing: 
room, and the methods of testing described are those of the factory testing-shop. 
The practical side of the various questions treated is always kept in view, dis- 
cussions having little bearing in this direction being excluded, and the higher 
branches of mathematics avoided. The application to the design of armatures, 
field-magnets and motors of the principles developed is explained by refer- 
ence to numerical problems, thus thoroughly impressing them on the student’s 
mind. Methods of testing a complete machine and of investigating its char- 
acteristics are given, with discussions on the effect of various changes in 
design and operation. The steam-engine being so closely allied co the testing 
and operation of dynamos and motors, sections on indicator diagrams, steam- 
power calculations, and belting are included. Almost all of the numerous 
curves in the book are derived from actual commercial tests, 


CONTENTS. 


Chapter I. The Absolute System of Measurement.—Chapter II. Electro - magnetic 
Induction.—Chapter III. Classification of Machines and General Principles of the Magnetic 
Circuit.—Chapter IV. The Dynamo as a Motor.—Chapter V. Calculations Pertaining to 
the Magnetic Circuit.—Chapter VI. Theory of Windings, Losses, etc.—Chapter VII. The 
Dynamo Considered as a Motor.—Chapter VIII. Design of Armatures.—Chapter IX. Design 
of Field-magnets. — Chapter X. Design of Motors.— Chapter XI. Dynamo and Motor 
Testing.—Chapter XII. Efficiency Tests.—Chapter XIII. Indicator Diagrams.—Chapter 
XIV. Steam-engine Calculations. — Appendix I. Tests of Iron.—Appendix II. Ampere 
Turntables.—Appendix III. Determination of Sizes of Wire for Armatures and Field Coils. 
—Appendix IV. Belting. 

Copies of this or any other electrical book published will be sent by matl, POSTAGE 
PREPAID, fo any address tn the world on receipt of the price, 


271 pages, 83 Ilustrations. 


The W. J. Johnston Company, Ltd., Publishers, 
253 BROADWAY, NEW YORK. 


THE ELECTRICAL WORLD. 
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Dynamo and Motor Building 


FOR AMATEURS. 
WITH WORKING DRAWINGS. 


By Lieut. C. D. PARKHURST, U.S.A. 


Cloth. 163 pages, 71 Illustrations. Price, $1.00. 


One of the most fascinating fields for the amateur is that afforded by elec- 
trical science, and the simplicity of construction of small dynamos and motors; 
in particular, enables him not only to gratify his tastes, but at the same time to 
construct apparatus that can be directly applied to useful purposes. In Park- 
hurst’s Dynamo and Motor Building for Amateurs clear and concise instruc- 
tions, accompanied by working drawings, are given for the construction of such 
forms and types of dynamos and motors as are simply made and yet will 
produce fairly efficient results, While primarily intended for amateurs and 
students, the detailed information, particularly in the chapters on armature 
windings, connections, and currents, and on the design of a fifty-light dynamo, 
will be of value to every electrician. In the latter chapter the subject of the 
proper proportioning of the armature and armature wire, the calculation of the 
magnetic circuit and field-windings, etc., are gone into at length, and in the 
light of the most recent knowledge and practice. The large and clear drawings 
showing how to wind armatures are supplemented by tables, so that the 
beginner will have no difficulty whatever in carrying out the instructions. 
Every part of the machines, even the most simple, is illustrated and marked 
with its dimensions. 


CONTENTS. 


Chapter I. A Small Electric Motor for Amateurs.—Chapter II. A ‘‘ Home-made” 
Electric Motor.—Chapter III. A Sewing-machine Motor for Amateurs.—Chapter IV. Arma- 
ture Windings, Connections, and Currents.— Chapter V. A Fifty-light Incandescent 
Dynamo.—A ppendix. Giving Data of Modern High-class Motors and Dynamos of Standard 
Firms and Makers. 

Copies of this or of any electrical book published will be sent by matl, POSTAGE 
PREPAID, fo any address in the world, on recetpt of price. 


The W. J. Johnston Company, Ltd., Publishers, 
253 BROADWAY, NEW YORK. 


ALTERNATING CURRENTS 
OF ELECTRICITY: 


Their Generation, Measurement, Distribution, and Application. 
By GISBERT KAPP, M.I.C.E., M.I.E.E. 


(Authorized American Edition.) 


With an Introduction by William Stanley, Jr. 


Cloth. 164 pages, 37 Illustrations, and 2 plates. $1.00. 

The rapid development of alternating currents and the great part they are 
destined to play in the transmission of power have caused an increased interest 
in the subject, but unfortunately it has heretofore been presented in such a 
manner as to te beyond the reach of readers without a mathematical education. 
In the present work, the principles are developed in a simple manner that can 
be followed by any reader, and the various applications are sketched in a broad 
and instructive way that renders their understanding an easy task. The few 
mathematical formulas in the book are confined to appendices. Several chap- 
ters treat of various forms of alternating motors, especial attention being paid 
to the explanation and discussion of multiphase motors, This difficult subject 
is treated so lucidly that the reader is enabled to form as clear an idea of these 
new forms of motors as of the simpler continuous current machines, The 
treatment throughout is thoroughly practical, and the data and discussion on 
the design and construction of apparatus are invaluable to the electrician and 
designer, To the student and the general public this work will be a particular 
boon, bringing within their grasp a subject of the greatest importance and 
interest. 


CONTENTS. 


Introduction by William Stanley, Jr.—Chap. I. Introductory.—Chap. II. Measurement of 
Pressure, Current, and Power.—Chap. III. Conditions of Maximum Power,—Chap. IV. Alter- 
nating-current Machines.—Chap. V. Mechanical Construction of Alternators.—Chap. VI. 
Description of Some Alternators.—Chap. VII. Transformers.—Chap. VIII. Central Stations 
and Distribution of Power.—Chap. IX. Exampies of Central Stations.—Chap. X. Parallel 
Coupling of Alternators.—Chap:XI. Alternating-current Motors.—Chap., XII. Self-starting 
Motors.—Chap. XIII. Multiphase Currents. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world, on receipt of price. 


The W. J. Johnston Company, Ltd., Publishers, 
253 BROADWAY, NEW YORK. 
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Write for Prices. 
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The Electrical World’s 





Directory of Engineers. 





CONSULTING ENGINEERS. 


= 


AIN, FOREE, 
Electrical and Mechanical Engineer, 
SUITE 1657, 1658 & 1659 MONADNOCK BLDG., CHICAGO. 
Consulting, Desiguing, Supervising, Constructing, Testing. 
Plans, Specifications and General Engineering. Expert in Patent Causes. 


B. J., M. Am. Inst. of Elec. Eng., 


Consulting and Constructing Engineer, 
SPECIALTY: Elevated and Surface Electric Railways. 


SUITE—141 MARQUETTE BUILDING, CHICAGO, ILLS. 


ARLINGTON, F. W. 


Consulting, Electrical and Mechanical Engineer 
97 DREXEL BLDG., PHILADELPHIA, PA. 


Estimates, Plans, Specifications and Superintendence. Formerly Chief Engineer 
Philadelphia Traction Company. 


IELD, C. J., ff. E., 
F Consulting Engineer, 

Reports, Estimates and Specifications. 
HAVEMEYER BUILDING, NEW YORK. 


THOMAS H. 


on 
Consulting Electrical Engineer 
ISOLATED PLANTS AND ELECTRICAL, TESTING. PLANS AND ESTIMATES 
FURNISHED. 156 FIFTH AVE, NEW YORK CITY. 


ERRICK & BURKE, 
Consulting Electrical Engineers. 


Specifications and plans for lighting and power transmission plants on all 
Systems. 203 BROADWAY, NEW YORK CITY. 


A. B. HERRICK 
JAMES BURKE 





OSBORN P., 
Electrical Engineer, 
BOUND BROOK, N. J. 


| Rapecon: 





CONTRACTING ENGINEERS. 


OHN J. BERGER, C.E.M.E. 

RANK K. Rocers, B.S. 
HENRY W. PorTTeR, M. 
Am. Inst. C. E,. 


ERGER, ROGERS & POTTER, 
SUCCESSORS TO BERGER & SANDERSON, 
Engineers and Contractors, 
Electric Railways, Lighting Plants, &c. 620 EXCHANGE BLD’'G, BOSTON, MASS, 


EPPER & REGISTER, 
General Contractors. 


1414 SO. PENN SQUARE, PHILADELPHIA, PA. 
Electric Street Railways a Specialty. 


METHURST & ALLEN, 
Electrical Engineers and Contractors, 


1216 BETZ BUILDING, PHILADELPHIA, PA. Long Distance Telephone 3931 
Complete Electric Light and Power Installations. Electric Railway Work a Specialty. 


W. A. SMETHURST. 
RODNEY D. ALLEN. 


HE LOUIS K. COM 5TOCK COFIPANY, 
Electrical Engineers and Contractors. 
Branch Office: Hodges Bldg., Detroit, Mich. 1437-38 MONADNOCK BLK., CHICAGO 


ORGANIZED 1888. INCORPORATED 1891. 
OODBRIDGE & TURNER ENGINEERING CO., 


. Electrical & Mechanical Engineers. 

» Constructing and Supervising. Contractors for Complete Electric Lightin 
» Electric Power Stations and Street Railway Construction and Equipment. 

; Plans and Specifications prepared and Construction Supervised. 

® TIMES BUILDING, 41 PARK ROW, NEW YORK. 


Plants, 
stimates, 








CHICAGO GENERAL FIXTURE CO. 


169 Adams Street, CHICAGO, ILL. ' ‘ . 


Electrical Supply Department. 


Fixture Department. 





A COMPLETE STOCK ALWAYS ON HAND AT RIGHT PRICES. 


TELEPHONES. 


This Company is manufacturing a COMPOUND MAGNETO TELEPHONE which it sells 
outright under a guarantee both as toefficiency and as agetecs infringement of patents. 

It talks as well over one hundred miles as any other Telephone talks over one mile. 

This Company is also prepared to fully equip Telephone Exchanges (furnishing every- 
thing, from the Telephouss to the Wire and Poles), Private lines, Factory plants, etc., and 
do all kinds of construction work. Send for circulars and price lists. 


WESTERN TELEPHONE CONSTRUCTION CO., 
539, 540 and 541 Monadnock Building, CHICAGO, ILL. 


Telephone Manufacturers’ 


SUPPLIES. 


Danbury Electrical Works, 


DANBURY, CONN. 
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OUR NO. 3 PHONE 


Exchange, Private Line 
and Interior Use. 


COMPLETE AND GUARANTEED. 


Indianapolis Electric Co, 


INDIANAPOLIS, IND. 


,. 
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Complete Telephone 
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Loud Talking,——- 
Perfect Working, 
Non-Infringing 


TELEPHONES 


SOLD OUTRIGHT 


and guaranteed in every way. 





Thousands in use in all 
parts of the world. 


EXCHANGE SYSTEMS INSTALLED. 


Write for prices. ___._——— 


The Mason Telephoné 60., 


RICHMOND, VA 





. THE “HUNNINCS” 


Long Distanéé Dust Transmitter 


Patented in England and America. 


THE ORIGINAL POWDER TRANSMITTER and the only ones 
adopted by the English Post Officefor public long-distance services 
all over Great Britain. You can shout in it or whisper in it and§ 
get perfect articulation in either case. No limit to the distance § 
they will work. 

Claim No. 1 of the “Hunnings’’ Patent ‘is in a tension- 
regulator or means for varying the resistance in a telephone 
transmitter, finely divided conducting material in a loose and 


i cee THE “HUNNINGS” 
DUST TRANSMITTER _}? 


Does not depend wee variable pressure between electrodes ins 
constant contact. In D 

Circuit is a quantity of finely divided conducting material or} 
dust, the movement of which varies the current. 


We are the only Manufacturers in the U.S. of the Celebrated ‘‘Hennings’’ 
English Transmitter. 


Several large exchanges are now using our “HUNNINGS” Outfit 


American Electric Telephone Co. 


Reference: Crtszens’ Nat. Bank, Kokomo, Ind. WOKOM0, IND., B. 3. A. 


eo ¢ @ The Only 


bell made with an 


Automatic Switch 


that does not Infringe Patents 
which are not owned by this 
Company... 


January 1, 1895. 


They are Wired for Battery or not, 
as desired. 


WE MAKE —™==7 
TELEPHONES, : 


Switches, 


District Messenger 


Boxes. 
SUPPLIES OF ALL KINDS—AND 


... EVERYTHING... 


ELECTRICAL 


Send Business Card for CATALOG — 


VIADUCT « 


Baltimore, Md., U.S.A. 


NK INTERIOR TELEPHONE GDMPANY 







We manufacture the best 


Blake Transmitter ints, si. 


Standard Long Distance Telephones. 





Agents wanted in every city and town. 


Phoenix Interior Telephone Go., 


Salesrooms and Factory, 131 LIBERTY STREET, 


The Standard Telephone and Electric Co, 


Manufacturers of 





Battery 
Telephones. 


Make a specialty of 


BLAKE Z 
TRANSMITTERS 


For Long or’ Short Distances, 


Telephones complete 
or in parts. 


Separate parts of 
BLAKE TRANSMITTERS. 


—And all kinds ot Telephones for Interior Work, Standard and Watch- 
= Case Receivers, Telephone Cords, Induction Coils, Dry Batteries, Vibrating Bells, and 
Buzzers, Magneto Bells, Telephone and Telegraph Wire, Cables for Interior Work, and 
corporated as a Portion of the Electric; in fact everything in the way of Telephone Supplies. 


Write for Catalogue. 


©———-NEW YORK. 


MADISON, WISCONSIN. 


+ MANUFACTURERS OF THE 


Standard Loud Speaking 
T616PNONG.—wicrophosen | 


U.S. Patent granted April 17, 1894. 
Perfect in Detail, of Highest Efficiency, 
and Best Possible Electrical and 
Mechanical Construction "> 


Sole Agents for the United States 

for the celebrated 
Milde Battery Transmitter. ... 

Sensitive as a Blake. 

Powerful as a Solid-back. 

No adjustment required. 

Will not Pack or get out of order, 
For Simplicity, sn all dimersions, entire multi- 
ccrntact, and powerful transmission it has no 

ecual Adopted by Goverr ments, Exchanges and 
© Railwaysin EUROPE, ASIA and SOUTH AMERICA. 
STANDARD TELEPHONES 
have been adopted by leading Railway 
Companies after severe tests. 
Our Warehouse Volephone System 

isin use in blic Buildings, Banks, 

Wholesale Houses and Factories. 
The Milde Transmitter 
has received the following awards: 


Goid Medals at Havre, Barcelona, and 
Brussels, 1887-88; esght Gold and 
® Bronze Medals, Parts, 1880; Gold 
; = Meda, Edinburgh, 1890; Hors Con- 
——— cours, Paris, 1890, and numerous 


rr others. 


COMPARISON INVITED. 
> 
Trial Instruments sent to any 
part of the United States 


k Many leading Supply houses handle 
our apparatus exclusively. 


Prices moderate, 
ia® Liberal discount to dealers order- 
® ing in quantities. 


LONG AND SHORT DISTANCE. (Mon-latringiag.)—— ———————_—______-~<_ 
We Sell on Merit, and will Guarantee Perfect Satisfaction 
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ng 
ae How many are there? 
a How many want Receivers, 
" Transmitters or special Hard 
mn Rubber devices for such 
sie business ? 
wis We have the facilities for manufacturing and experimenting and can tell you 
_— all about it by return mail. Let us hear from you. Now is the time to plant 
no at the seed. 
= The Goodrich Hard Rubber Co. am 
AKRON, OHIO. 
8 handle 
=. | 
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Send for Circular an : ae \AJ ” 
TELEPHONE CORDS 2szzz_,,, THE LOCKWOOD: 
LOWELL Mass. | iTHE ONLY LONG DISTANCE TELEPHONE, 





and the best exchange phone in the Market. 
ALUMINUM. Compound, sss a 


MURDOCK & TABER, RE C E T VE R..: THE AMERICAN MUTUAL TELEPHONE CO.’S 


185 Franklin Street, BOSTON. Celebrated Magneto Phone. 


BATTERY TELEPHONES: : STANDARD TRLEPHNES E, own letters patent No. 528,640 concerning Telephones, 


For Leng and Short = proenggonsee non- -infringing Switch pe ay 

an or 

s With Long Distance Blake T tt : atents. WE BUILD EXCHANG. A 

Cheapest said Best. : ce Standard hk 9 EQUIP ‘THEM "COM MPLETE. We are not selling stocks, but 
A t 

gents wanted. : Complete $i 1.00 cash per set.: elephones and Telephone Supplies that can make other people’ s 


Ne) Universal Telephone Co.,? Guaranteed positively not infringing. fockwcet. Bend ior ahisieges ani estnaias Gnas.” 
Room 23 and 24 Talbett Block, = PHILADELPHIA TELEPHONE C0.: 


= ys 
cr INDIANAPOLIS, INDIANA § Box 707, Philadelphia. : oJ O S | A d+ a | O = 
(SSSSSSSSSSSSKSASKSSSSRSSSSSRSEESSESSESSSSRSSSSREKESS SESSA ESSESSES SEES ESS seeees . ‘ 
OUR : , 
, i NEW BRUNSWICK ON. J. 80 Albany St., New Brunswick, N. J. 


ALUMINUM DIAPHRAGM: eoiuainetdiagettitiaiadatonrshiddinaaied Utter adj daneceutabaccaenceminitine 
Transmitters The Century Telephone Company, 


are the MANUFACTURERS OF 


Best Conductors of Speech: Telephones, Switchboards, 
EVER PRODUCED, : and Supplies. 
We Guarantee Them Satisfactory Guaranteed in Every Respect, 
OR REFUND MONEY. : ° : 
idatieiees tebtinhaes iktanine tied The Century Transmitter, New and Effective. 
Switchboards and Line Material, dies ane prise Me eopatntion: aie teat, 


Write for prices and information. Agencies tos and Factory Systems Complete. 
responsible parties. 


Pittsburgh Telephone Co., | : Offices, 7299 Devonshire and 84 Summer Streets, 


908 PENN AVE., PITTSBURGH, PA. BOSTON. 


Where are the telephone people 
of the country ? 











Write for Prices and Catalogue. 






























Address, 





COMPLETE TELEPHONES, 
MAGNETO BELL 


MIANUS ELECTRIC CO., -- - 





Practical Information for 


TELEPHONISTS. 


By T. D. LOCKWOOD, 
Electrician American Bell Telephone Co. 


PRICE, i? ” 


CONTENTS. 


Historical Sketch of Electricity from 600 B.C. to 1882 A.D. 

Facts and Figures about the Speaking Telephone. 

How to Build a Short Telegraph or Telephone Line. 

The Earth and Its Relation to Telephonic Systems of Com- 
munication. 

The Magneto-Telephone—What it is, How it is made, and 
How it Should be Handled. 

The Blake Transmitter. 

Disturbances Experienced on Telephone Lines. 

The Telephone Switch-Board. 

A Chronological Sketch of the Magneto-Bell, and How to 
become Acquainted with it. 

Telephone Transmitter Batteries. 

Lightning—Its Action upon Telephone Apparatus—How to 
Prevent or Reduce Troubles Arising Therefrom. 

The Telephone Inspector. 

The Telephone Inspector—His Daily Work. 

The Inspector on Detective Duty. 

The Daily Routine of the Telephone Inspector. 

Individual Calls for Telephone Lines. 

Telephone Wires versus Electric Light Wires. 

Electric Bell Construction, Part I. 

Electric Bell Construction, Part II. 

Housetop Lines, Pole Lines and Aérial Cables. 

Anticipation of Great Discoveries and Inventions. 


The W. J. JOHNSTON 'CO., iniec 


~~ 


MANUS ae CO. 


og 


Switch Boards, hessivers. 
Hunnings and other Transmitters. 
Send for Catalogue. 


MIANUS, CONN. 





Central Station and 
a——__ Street Railway Managers 


Has it occurred to you that with your present Sys-; 
tem of Pole Line and Public Franchise, you are in} 
the best possible position to install a new Telephones 
System in your city ? : 

The Harrison Tideshene System presents to you! 
the advantages of a Battery Telephone equal, if not: : 
superior,to any instrument ever invented, freed from: 
Patent litigation, as it has been in public use for the! 
last Four Years in different sections of the country. : 

We will build complete Exchanges, supplying either § 
Manual or Automatic exchange, and will guarantee: 
its successful operation. ® 

We now have Twelve Construction Companies in: 
different parts, as wellas Telephones in use aes 
where, on Exchange and for Private use. 

REMEMBER—This is not a cheap Magnetophone, ! 
but a complete Battery Carbon Telephone, capable: 
of the most exacting service. Write 


The Harrison International Telephone Construction Co. : 


820 CHAMBER OF COMMERCE, CHICAGO, ILL. 


12mo, 192 Pages; Cloth. 


$1.00. 


Copies of the above book will be sent by 
mail, POSTAGE PREPAID, to any 
address in the world, on receipt of price. 


253 Broadway, New York. 
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The Strowger Automatic Telephone Exchange, 


Metallic Circuits, Automatic 


Correspondence’ solicited from those contemplating 

















THE 


AMERICAN 


BELL TELEPHONE 
COMPANY, 


125 MILK STREET, BOSTON, MASS. 





This company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined tele- 
graph and_ telephone, 
forms of microphone transmitters or 
contact telephones. 


covering all 


FACTORY: OFFICES: 


166-174 S. CLINTON ST. 947-9 THE ROOKERY. 
CHICAGO. 


Sole Manufacturers (Owners of Basic Patents) of 


* fAUTOMATIG + 
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LPHUNE SWITCHBOARDS, 
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Etticient Service Guaranteed. 


building Telephone Exchanges or 
desiring Territory. 


*JUOMSZULIJU] 10} SING ME] 


50 AyIqeyry ON 
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THE STROWGER AUTOMATIC TELEPHONE EXCHANGE, 





947-949 THE ROOKERY, CHICAGO. 
SYSTEMS FOR WAREHOUSES AND PUBLIC BUILDINGS A SPECIALTY, 
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Graham Equipment Co. 
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c : GRAHAM (LOW DOWN) ‘'I'’ BEAM TRUCK, ENTIRELY SPRING 
Sole owners of 258 Washington Street, SUSPENDED. Only 24 Bolts, Weighs 3000 Ibs., 24 inches from 
Rail to Car Sill. davipped with EQUALIZES BRAKES, supported on 
£2 EF Axle Boxes and Rubber Cushions. All Steel, Strong, Simple, Cheap. 
Graham S I Beam Trucks, Boston, Mass., U. S. A. Write to J. H. Graham, Gen. Mgr., for Circulars, Blue Prints and Prices. 


The Universal Non-Arcing Railway an. 
H VALUABLE BOOK. 


Central Station Lightning Arrester (oe ET ing 


It combines all the successful principles and material 





construction of a Positive Arrester...... 
A Treatise on Industrial Photometry, _ The UNIVERSAL sows tie static charge to pase 





time proves an effectual barrier 
to the passage of the dynamo current. 
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HARRY M. SHAW, \manuracruren, ~) 
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WITH SPECIAL APPLICATION TO 


ELecTRIC LIGHTING. 


By A. PALAZ, Sc. D. 





Translated by : Im Writing to Advertisers Sub- 

PROF. G. W. PATTERSON, =scribers will confer a favor on usand also 

University of Michigan. 322 Pages, 91 Illustrations . ‘on the advertisers by mentioning that they 
Price, $4.00. E. & ® Bl Iss Co. 5 Saw the advertisement in 


THE ELECTRICAL WOR 


“ This translation of Dr. Palaz’s exhaustive work on photometry supplies a much Suseeeccsescseucesuseune At, WORLD; 
needed addition to English technical literature and one that will be appreciated by 
electrical engineers. Before the appearance of the original there was no work on the 
subject inclusive in its character,and information relating to many types of photo- 
metrical apparatus could only be obtained by a search through scientific periodical § 
literature. Itis particularly gratifying that the work was written with special refer- . 
ence to electric lighting, and its value is further increased by interesting sections « 
relating to the principles of the arc and incandescent light and a discussion of “cold § 
light.” The translation is well done and the mechanical execution of the book is* 
excellent in every way. Wedo not hesitate to recommend the work not only to thoses 
directly interested in photometry, but to engineers, electricians and electrical students 
generally.” 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, to any address in the world, on receipt of price. 


12 Adams St., Brooklyn, N.Y. 
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and valve can be removed 
in one minute without start- 





ing a joint, bolt or gasket. 
The Float is large, hard, 
round, and warranted 
against 150 lbs. pressure. 
The Trap Outlet is always 
sealed by two or three 
inches of water. 
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The Measurement of Electrical Currents and 


Other Aavanced Primers of Electricity. 


This volume is the 
second of Prof. Hous- 
ton’s admirable series 
of Advanced Primers 
of Electricity, and is de- 
voted to the measure- 
ment and practical ap- 
plications of the electric 
current. The different 
sources of electricity 
are taken up in turn, 
the apparatus described 
with reference to com- 
mercial forms, and the 
different systems of 
distribution explained. 
The sections on alter- 
nating currents will be 
found a useful intro- 
duction to a_ branch 
which is daily assuming 
larger proportions, and 
which is here treated 
without the use of 
mathematics. An ex- 
cellent feature of this 
series of primers is the 
care of statement and 
logical treatment of the 
subjects. In this re- 
spect there is a marked 
contrast to most popular 
treatises, in which only 
the most simple and 
merely curious points 
are given, tothe exclu- 
sion or subordination 
of more importantones. 
The abstracts from 
standard electrica] au- 
thors at the end of each 
primer have in general 
reference and furnish 
an extension to some 
important point in the 
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429 Pages, 169 Illustrations. 


By EDWIN J. HOUSTON, Ph.D. (Princeton), 


‘* 4 Dictionary of Electrical Words, Terms, and Phrases,’’ etc., etc., etc. 





MEASUREMENT OF ELECTRIC RESISTANCES. 65 


By far the preferable method of determining re- 
sistances is by means of a device invented by Wheat- 
stone, called the electric bridge; or, as it was orig- 
inally called, the electric balance, because in it a 
known resistance is balanced against an unknown 
resistance. 

The operation of the electric bridge or balance is 
based on the fact that no current will flow through a 
conductor the terminals of which are connected to 
points that are of the same difference of potential. 


Fig. 31.—ELEcTRIC BRIDGE. 

A simple form of electric bridge is shown in Fig. 
31. A, B, C,D, are electric resistances called the 
arms of the bridge. Any of these resistances can be 
determined, provided the absolute value of one and 
the relative values of the other two are known. 

These resistances are arranged in the manner 
shown, and the terminals Zn and C, of the voltaic 
battery, are connected to the points Q and P. The 
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primer,and at the same 
time give the reader 
an introduction to elec- 
trical literature. The 
abstracts have been 
chosen with care from 
authoritative profes- 
sional sources or from 
treatises of educational 
value in the various 
branches. 


CONTENTS. 
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Klectric-lighting. — IX. 
Alternating Currents. 
X. Alternating Current 
Distribution. —XI. Elec- 
tric Currents of High 
Frequency.—XII. Elec- 
tro-Dynamic Induction. 
—XIII. Induction Coils 
and Transformers — 
XIV. Dynamo-Electric 
Machines.—XV.. Elec- 
tro-Dynamics. — XVI. 
The Electro-Motor. — 
XVII. The Electric 
Transmission of Power. 
— XVIII. Review: 
Primer of Primers. 
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In tracing the history 
me of electrical science 
der from practically its 
ec- birth to the present 
“he day, the author has, 
pom wherever possible, con- 
23 sulted original sources 
om of information. As a 
nal result of these re- 
ous searches, several re- 
visions as to the date of 
discovery of some im- 
portant principles in 
ent electrical science are 
~_—— made necessary. While 
~~ the compass of the book 
aaah does not permit of any 
ces. other than a general 
~V. treatment of the sub- 
ne ject, yet numerous 
Dis- references are given in 
city foot notes, which also 
nts. in many cases quote 
a the words in which a 
ent discovery was first an- 
ae nounced to the world, 
rent or give more specific in- 
Nlec- formation in regard to 
ligh the ‘subjects mentioned 
07 in the main portion of 
Coils the book. This feature 
—— is one of interest and 
ctric value, for often a 
E\lec- § 
XVI. "3 
or. — 23 
tric §f 
ower. 
ew: 
Copies of this or any 
rice. 


‘* 4 Dictionary of Electrical Words, Terms and Phrases,’ etc., etc., etc. 


AUTHOR OF 


179 Pages, Illustrated. 


A HUNDRED YEARS AGO AND TO-DAY. 


33 


In the same connection should be mentioned Dr. 
Franklin,* who, in 1748, set fire to spirits of wine by 
a current of electricity sent across the Schuylkill River, 


using the river and earth as a return circuit. These 





* Concerning Franklin’s original experiment of trans- 
mitting an electric shock across the Schuylkill and 
firing spirits of wine thereby, the following description 
is given by Franklin on page 37, of a work entitled 
‘‘Experiments and Observations on Electricity, made 
at Philadelphia in America by ‘Benjamin Franklin, 
L.L.D. and F.R.S. published in London in 1769 as 
follows :— 

“Chagrined a little that we have been hitherto able to produce 
nothing in the way of use to mankind; and the hot weather com- 
ing on, when electrical experiments are not so agreeable, it is 
proposed to put an end to them for this season, somewhat humor- 
ously, in a party of pleasure,on the Banks of the Skuylkil.* 
Spirits, at the same time, are to be fired by a spark sent from side 
to side through the river, without any other conductor than the 
water; an experiment which we some time since performed, to 
theamazementof many.f A turkey is to be killed for our dinner 
by the electrical shock, and roasted by the electrical jack, before a 
fire kindled by the electrical bottle; when the healths of all famous 
electricians in England, Holland, France and Germany, are to be 
drank in electrified bumpers,t under the discharge of guns from 
the electrical battery.” 

*“The river that washes one side of Philadelphia, as the 
Delaware does the other; both are ornamented with the sum- 
mer habitations of the citizens, and the agreeable mansions 
of the principal people of this colony.” 

t“ As the possibility of this experiment has not been easily 
conceived, I shall here describe it.—Two iron rods, about 
three feet long, were planted just within the margin of the 
river, on the opposite sides. A thick piece of wire, with a 
small round knob at its end, was fixed to the top of one of 
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clearer idea may be ob- 
tained from the words 
of a discoverer of a 
phenomenon or prin- 
ciple than is possible 
through other sources. 
The work is not a mere 
catalogue of subjects 
and dates, nor is it 
couched in technical 
language that only ap- 
peals toa few. On the 
contrary, one of its 
most admirable features 
is the agreeable style 
in which the work is 
written, its philosophi- 
cal discussion as to the 
cause and effect of va- 
rious discoveries, and 
its personal references 
to great names in elec- 
Much 


information as to elec- 


trical science. 


trical phenomena may 
also be obtained from 
the book, as the author 
is not satisfied to merely 
give the history of a 
discovery, but also adds 
a concise and clear ex 


planation of it. 
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wall to protect the interior from the weather, and ventilation is secured by a monitor 
the full length of the building, with swinging sash on the sides. The roof is covered 
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The Triplex 
Electric Pump 


With driving pulley adapted for any 
make Motor. This type Pump and 
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The “Ball Engine 











ROMINENT among the desirable features of our engine is the 
Valve, which, by its construction insures a high grade of economy 
through an unlimited time. In this respect our engine stands alone, 
all others being confined from necessity to some form of balanced 
valve and generally the piston valve. Most of these valves have no 
provision whatever for wear, and those that have are practically in the 
same condition, as the adjustmemts are too delicate for the average 
engineer, and as arule are left untouched, or at least until the valve 
leakage becomes so serious as to materially impair the performance of 
the engine. Nothing is more certain than that two surfaces Ccan- 
not move in contact without wear. This wearin a balanced valve 
produces leakage which begins with the first revolution and increases 
with each succeeding revolution. 

We believe that any valve is radically wrong that is not held in con- 
tact with its seat by steam presure, and so arranged that it will follow 
up its own wear. This cannot be the case with any form of balanced 
valve, as the amount of pressure varies according to the position of the 
valve, and if balanced in one position it will leave its seat in another. 
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